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INTRODUCTION 


Cotton-spacing experiments were conducted at the United States 
Cotton-Breeding Field Station at Greenville, Tex., from 1921 to 1925, 
inclusive. These experiments showed a definite tendency toward 
ereater yields from plants spaced less than 12 inches apart in the 
row, and the highest yields were obtained from rows that were not 
thinned or chopped but left in the original stands with the plants 
averaging 2.to 4 inches apart. Within certain limits there seems to 
be a general positive correlation between the number of plants per 
acre and yield. Although there is undoubtedly a limit to the num- 
ber of plants that can grow in a row and produce more cotton than 
plants spaced 12 inches apart, this limit has not been determined 
for Greenville conditions, even with heavier rates of planting than 
are usually employed. 

The experiments included a wide range of different stands and 
spacings, planted on the well-known black land or Houston clay of 
Texas. In connection with these experiments at the Greenville sta- 
tion, two experiments were conducted on a farm near Campbell, 
in the same county, on a fine sandy loam soil characteristic of the 
small stream bottoms of eastern Texas. 

In the 1925 tests cotton was planted at the rate of 45 pounds of 
seed per acre and left unthinned, which gave an average distance of 


~ 23911274 -—1 Tas 


. 
) 
| 
| 
g 


2 BULLETIN 1478, U. S. DEPARTMENT OF AGRICULTURE 


slightly more than 2 inches between plants. This unusually close 
spacing produced more cotton than wider spacings, even though the 
season was very dry. 

The results of 18 separate tests during this 5-year period show that 
yields are more likely to be reduced than increased by chopping. 


GENERAL CONDITIONS AT GREENVILLE 


The United States Cotton-Breeding Field Station at Greenville, 
Tex., is an outgrowth of work conducted since 1904 in Texas and 
adjacent States by the Office of Cotton, Rubber, and Other Tropical 
Plants, of the Bureau of Plant Industry, United States Department 
of Agriculture. The station was established in 1918 through a coopera- 
tive agreement between the department and the Greenville Chamber. 
of Commerce. It consists of a 60-acre tract of typical black land 
about 4 miles southwest of Greenville. 

Greenville is situated in Hunt County, in northeastern Texas, about 
52 miles northeast of Dallas and 60 miles southeast of Denison. It 
is on the line of division between the well-known black-land prairie 
belt and the interior coastal-plains country of the eastern part of the 
State. The black-land belt forms the principal cotton-growing sec- 
tion of the State, while the interior coastal-plains area includes a 
large part of the sandy soils characteristic of eastern Texas. The 
black-land or black ‘‘ waxy” soil is technically described as Houston 
clay. Itis avery heavy, fertile clay, highly retentive of moisture, 
which enables plants to remain in a growing condition over long 
periods of dry weather. 

The 10-year average annual precipitation is 39.09 inches. The 
growing season is approximately 235 days, with the first killing frost, 
over a 10-year average, on November 11, and the last in the spring on 
March 21. Though occasional wide departures from these means 
may be expected, the greatest climatic variation is with respect to 
rainfall. 3 
EXPERIMENTAL METHODS 

The experimental lots of cotton were planted, thinned, and picked, 
so as to provide several side-by-side comparisons of the different 
spacings. ‘These comparisons were made on the basis of alternating 
4-row blocks. Where a greater number of comparisons are provided 
for, an opportunity is given to study in greater detail the consistency 
of behavior, and the effect of soil variation is lessened. Some of the 
first experiments discussed do not provide an adequate number of 
comparisons to be handled satisfactorily on a statistical basis, but 
they are indicative in conjunction with other experiments. 

The Lone Star variety, of the Texas big-boll storm-proof type of 
cotton, was planted in all of these experiments, and the rows were 
usually spaced 40 inches apart. With few exceptions, thinning was 
done when the plants were about 6 inches high and were bearing 
from five to seven true leaves. Unless otherwise indicated, thinning 
was done by hand, the plants being left at measured distances, as 
near as the stand would permit. 

Flower counts were made daily on the two inside rows oi each 
block, from the appearance of the first flower until the peak of flow- 
ering had been passed. 

At picking time the experiments were divided into sections by 
stretching strings across the rows at accurately measured distances, 
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which assured weights from rows of the same length. In some cases 
the length of the sections was determined by the size of the plants, 
with a view to including only plants of comparable size and develop- 
ment. Large productive plants at the ends of the rows were elimi- 
nated. The yield of seed cottun from each section of each row was 
recorded separately. This system of subdividing the experiments 
gave an increased number of row yields and 4-row block comparisons 
and afforded a basis for comparing statistically the yields from the 
different spacings. Usually only two, and never more than three, 
spacings were compared in any one experiment. 

Before the cotton was picked, boll samples were systematically 
taken from each block of each spacing for laboratory examination. 
From these samples data relative to boll size, seed weight, percentage 
of lint, and length of lint were obtained in order to study the relation 
of spacing to these characters. 

After picking, the plants were counted, and these counts are 
recorded for each row section in the tables of yield. 

Since conclusions based upon the total yield of each spacing are 
likely to be misleading, the interpretation of yields is based upon 
consistency of behavior in the side-by-side comparisons. Though 
the data could be presented and analyzed in various ways, it is prob- 
able that nothing of value would be added to the conclusions by 
doing so, and this feature has been intentionally avoided on account 
of the number of experiments reported. Where there are enough 
comparisons, the figures are handled on the basis of differences of 
the sum ef the yields of the two inside rows of adjoining blocks, 
which is a simple, reliable method of showing differences. 


DIFFICULTIES IN SPACING EXPERIMENTS 


As will be seen from the data of the experiments, many irregular- 
ities were encountered, both in the stands obtained and in the yields 
of individual rows where the stands were not unequal and the condi- 
tions were as uniform as could be provided. In view of these irreg- 
ularities it will be understood that misleading inferences may easily 
be drawn if only the total yields of spacing experiments are reported 
and used as a basis of comparison. 

One of the facts to be considered in spacing experiments is the 
sharp contrast that may appear between the outside rows of adjoin- 
ing blocks that represent different spacings or between outside and 
inside rows of the same block. 

It often happens that the outside rows of the close spacing give 
higher yields than the adjoining outside rows of a wider spacing and 
also higher yields than the inside rows of the close spacing. It ap- 
pears that the outside rows of the close spacing often rob the outside 
rows of an adjoining wider spacing. Allowance can be made for this 
robbing effect by limiting the comparisons of yields to the mside rows 
of the blocks, although it is a mistake to disregard the evidence 
afforded by the relations of the outside rows that the close-spaced 
plants so often gain a pronounced advantage over the wide spacing. 
Also it is possible that the inside rows of the close-spaced block may 
suffer to some extent from the competition of the more robust plants 
in the outside rows. On the other hand, a restriction of the plants 
in the outside rows of the open-spaced cotton may afford some advan- 
tage to the inside rows. ) 
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~It may appear that the effects of the different spacings may be 
determined more accurately by increasing the number of rows in the 
blocks so that the extent of the robbing or competition between the 
rows can be ascertained. 
One of the experiments in 1923 was made with 5-row blocks, but 
different spacings yielded nearly the same, and the stands were irregu- 
lar, so that no consistent differences were detected between the inside 
and the outside rows. 


SPACING EXPERIMENTS IN 1921 


COMPARISON OF 6-INCH AND 12-INCH SPACINGS 


In 1921 a comparison was made of 6-inch with 12-inch spacing. 
The date of planting, date of thinning and size of plants at thin- 
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Fic. 1.—Yields (in pounds) of seed cotton per row from comparison 
of 6-inch and 12-inch spacings, Greenville, Tex., 1921 


ning, the spacing, 
leneth of rows, num- 
ber of plants per 
row, and yields of 
seed cotton by rows 
and blocks are given 
in Table 1. The 
yields are also shown 
graphically in Fig- 
ure 1. The same 
plan will be followed 
in presenting similar 
data regarding all of 
the experiments. 


TABLE 1.—Comparative yrelds from cotton plants in 6-inch and 12-inch spacings, 
Greenville, Tex., 1921 


The rows, which were 100 feet long, were planted May 10 and thinned June 6 when the plants were 
about 6 inches high and were bearing an average of about four true leaves] 


| | 


‘ Yield of | < Pe 
es Row ; Number |, ree Row | Number | __ seed 
spacins No. | of plants bear seer SRLS No. | of plants! cotton 

pounds) | | 
i} | (pounds) 
2 1 | 210 2.8 | 1| 189 2.4 
G-ineh (block 1) -..----- Peatonied anor 35 | 6inch (block 5) -__.---- pi aa 
How dss 212 352i 4 188 | 205 

| == 
2 otal eae 818 11.8 | Otale ast ye oer Seu ee 776 10. 1 
i(esr} Pe ae 2011 1 105 | 2.5 
12-inch (block 2) ~___-_- : | 18 a | 12-inch (black: 6) 22 5 8 | Z 
[Neat 106 2.6 |: 4 103 2.0 
Dota) 28s ois ee | 430 9.4 AD Opa OA Qa Ea 424 | 8.5 
| 1 “184 | 3.0. 1 204. 3.3 
6:inch (block 3) ---_ 3 Bs 3-2 || 6-inch (block 7) --...---| A aS se 
| 198 2.4 || 4 | 197 | 3.6 
Poetal cscs pee 796 11.4 | Totalew tit OI eee Pe gre 12.7 
% 1 130 2.0 || 1,| 111 | 2.5 
12-inch (block 4) ------- eal av 2.8 || 12-inch (block 8) ------- Bee +e < 
oe 108 | 2.4 | 4 | 104 a5 
otal | uiviad 454 | 10.4 | Motake sents ee eee | 448 | 9.4 
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In this experiment the bolls opened early in the season, and the 
entire crop was harvested at one picking. An unusually heavy boll- 
weevil infestation destroyed most of the bolls set late in the season 
and accounts for the crop being harvested in one picking. 

A comparison of the yields, which are given in Table 1 and shown 
graphically in Figure 1, shows that the 6- “inch spacing outyielded the 
12-inch spacing. In the 7 side-by-side comparisons of the two inside 
rows the 6-inch spacings gave higher yields in 5 cases. The mean 
increase in pounds of seed cotton from the two inside rows of each 
block of the 6-inch spacing over the two inside rows of adjacent 
blocks of the 12-inch spacing is 0.828+0.240 pound, a difference of 
3.45 times the probable error. In this comparison the inside rows 
of the 6-inch spaced plants produced 18.7 per cent more seed cotton 
than the 12-inch spaced plants. . 


SPACING EXPERIMENTS IN _ 1922 


Two comparisons of unthinned rows with rows in which the plants 
were spaced 6 and 12 inches apart in the drill and one experiment 
with plantings in hills were made in 1922. 

The summer of 1922 was very dry at Greenville, the only rain of 
importance being 1.37 inches, which fell on August 7, after many 
cotton bolls were already open. Because of the very dry weather the 
plants grew to a height of only about 2 feet. 


SMe OF 6-INCH AND 12-INCH SPACINGS AND UNTHINNED ROWS 
EXPERIMENT A 


Yields from a test comparing unthinned with ete and 12-inch 
spaced plants (experiment A) are given in Table 2 and are shown 
graphically in Figure 2. 

There is considerable fluctuation in the row yields, but the tendency 
for the 6-inch spacing to produce more cotton than the 12-inch spac- 
ing and unthinned rows is evident. In five out of six comparisons 
the two inside rows of the blocks spaced 6 inches have produced 
more cotton than the two inside rows of adjoining unthinned blocks. 
The mean increase of the 6-inch spacing over the unthinned was 
0.283 +0.104 pound, which is not significant. In making a similar 
comparison of 6-inch and 12-inch spacings, the 6-inch spacing gave 
higher yields in four out of six comparisons and also shows a 
mean increase over the 12-inch spacing of 0.283+0.161 pound, 
which is not significant. In three out of four comparisons of the 
two inside rows of the 12-inch with unthinned blocks the 12-inch 
spacing produced more cotton, giving a mean increase of 0.275 
+0.159 pound over the unthinned. This difference is also small and 
not significant. . 

Yields from adjoining rows in close-spaced and wider spaced blocks 
show that the outside rows of the close-spaced blocks often gave 
higher yields than the outside rows of the wider spacing, and also 
higher yields than the inside rows of the same blocks (fig. 2). For 
this reason the outside rows are not included in comparing yields of 
the different spacings. 

Since no significant differences were obtained between the three 
spacings compared in this experiment, they may be considered as 
producing equally well. When yields are equal between thinned and 
unthinned comparisons the advantage would be in favor of the un- 
thinned rows, as a part of the cost of chopping would be saved. 
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TABLE 2.—Comparative yields in cotton-spacing experiment A (unthinned, 6-inch, 
and 12-inch spacings), Greenville, Tex., 1922 


{The rows in both sections were 150 feet long and were planted May 19, thinned June 29 (when the 
plants were 8 to 10 inches high and were bearing 9 or 10 true leaves), and picked Sept. 21] 


Section 1 Section 2 
3 Row . 
Spacin Yield of Yield of 
neice No. /|Number| seed | Number! seed 

of plants | cotton | ofplants| cotton 

(pounds) (pounds) 
1 407 | 41 444 4.2 

3 3. ; 
Unthinned(blockol) 22-2 = oF eS ee sees oe es 3 ey ae an op 
4 376 | 3.6 315 4.4 
Tite Pete aie ed iol 2 og eo are efeeces 1, 581 15.2 | 1, 490 16.4 
——— Se El 
1 268 4. 1 273 4.1 
: 2 255 3. 211 qe 
POEL DDE S fo pacecene 8 23 ca a eee 3 257 3.9 252 4.5 
4 261 4.3 230 | 4.3 
TENS) Doe 22k nee geen per epee mene Renal 1,041] 16.1 966 16. 6 
1 155 3.4 151 3.7 

155 4.1 142 : 
STROSS 8) Leos c ose n 5 ceeseoses Se ee eee ee eae 3 144 3.4 150 - 3 
4 152 | 3.4 153 al 
Pata tcstae penis eee ee a 606| 143 596 | 15 
1 390 | 4.5 411 | 4.4 
Wnthumned (block ieee = Mae ee ee 5 aaa ae Welw 
Tipe Sa 336 4.2 277 4.2 
TSE ee I ee es eat ee Ve 1, 546 16.5 | 1,387 | 16. 1 
| 1 222 2 4 237 4.3 

: 2 264 Eg 209 Y 
6-inch (block 5)..------------------------------------.--. 3 235 3.6 250 ae 
il 4 255 4.2 232 4.8 
Potala cee werent ee eS 976 15.1 928 17.4 
Wet: 157 ae 151 3.6 
ig-tricke (olpees6) eee a Eee eis | cae ee | a 
4 140 | 3.0 145 3.8 
PEGLEN slo Ss CU al ete ee ae Ets Uc, om eel 598 14.2 603 14.7 

| 

1 516 4,4 450 3.9 
MurtHiaeiedilock ya) 2k at as 5 aoe a aon ae 
4 610 3.9 514 3.3 
retains Ses oer 2 es ee le [a 2, 138 15.5 1, 928 14.0 
} ——K 
ean 265 3.3 260 3.9 
cli Pig aee ete seule” <Sreslna ioe ae 
i ioe 259 | 4.4 256 4.0 
SEG) Gil ls teh sale reels Seige: ad RRL ae 1, 055 15.1 1, 029 15.1 
1 154 3.3 201 3.8 
Remirichn( Mocks ies eter ts he 2s ee Bt Rg 3 a cat i a 
4 144 3.2 145 3.4 
TYNES _ il 2 dete QO Re ccc ge ea | Bee ot 596 14.2 660 13.7 


EXPERIMENT B 


Yields from a second comparison of 6-inch and 12-inch spacings 
with unthinned rows (experiment B) are given in Table 3 and are 
shown graphically in Figure 3. The entire crop was harvested at one 
picking, which was done September 25. 
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The growing season was extremely dry and there was little difference 
in the development of the plants in the different spacings and 
likewise little difference in the yields. 
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Fig. 3.—Yields (in pounds) of seed cotton per row from comparison of 6-inch and 12-inch spacings 
and unthinned rows in experiment B, Greenville, Tex., 1922 


TABLE 3.—Comparative yields in cotton-spacing experiment B (unthinned, 6-inch, 
and 12-inch spacings), Greenville, Tex., 1922 


{The rows, which were 109 feet long, were planted May 23, thinned June 29 (when the plants were 7 to 9 
inches high and were beering five to eight true leaves), and picked Sept. 25] 


| | 


| 


| 
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| | Yield of is ea | Yield of 
SE ae | Row; Number | seed | : ow Number seed 

QPaCMe | No. |of plants! cotton Spacing No. | of plants| cotton 

| | (pounds) | | (pounds) 

| jets shoe 
lee > | Li 

| 1 | 274 4.2 la! 294 | 4.6 

= 3 | % ; 999 | 4. 
Unthinned (block 1).... 2 263 4.4 | Gnthinned (block 7)---2 2 ay a 
| 3 i 279 4-3 3 246 ‘ 4.6 
I eee 284 | 5.6 4 284 | 5.7 
Motaleee ac EAC o.oo |) oy Ro Total ee... es baton | 1,046 | 19.0 
| — ——— — ———_—_ 
ifeesiia 114 4.1 | 1 | 100 | 4.4 
12-inch (block 2)______ h 3 i 5-3 || 12-inch (block 8)-..---- zeae | ae 
It 4] 108 4.7 4 103 | 4.5 
| ———— — ) ——— }} | —_ 

Potaleer ao. pe fSee ee 430 19.4 || Totals 53. oah pions | 411 | 18. 
Kaa 162 | eae Veen 191 | 4.9 
6-inch (block 3)___.__.. mob en 3.4 || @inch (block 9)... er, ts 
4 | 188 4.1 || 4 | 170 | 4.2 
otal es LANES EER 608 19.0 Total). eee Ls tate 17.6 
{ 1 | 561 |p mae mel 403 43 
Unthinned (block 4)...\) 2) 348 ‘7 || Unthinned (block 10)-\) 3 ae se 
| 4 | 353 | 5.1 4 412 | 5. 4 
Rotalmemeinws Ripe [eigen 18.9 | TO tal at. ae lee 1,541 | ‘17.6 
1 | 101 3.5 ae 104 3.8 
i2-inch (block, 5)._-<|y 4 || Mw tq 47 || 12-inch (block 11)-_..-- paki cabaarne cs 
4 | 99 4. 4 | 110 4.3 
Potalis vases teces eee 409 16.7 Notable seats 422 | 17.3 
it | 168 5.2 || | 1 | 182 | 45 
| 2 | 6 i Dy a5 
6-inch (block 6) ------_:| 3 1c 7 || 6-inch (block 12)- al 3 | 291 43 
| 4 | 167 4.3 4 | 190 | 3.8 
Motalysee ay te: if ei Pree 18. Mota Welk s TL Waa | 88d | 17.1 
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FRUITING HABITS GF COTTON PLANTS VARIOUSLY SPACED 


(Leaves removed from all plants to show fruiting habits) 

A.—Several stalks to the hill. Plants so spaced usually give greater vields and mature earlier 
than single plants to the hill. (Compare with B) 

B.—Single plants in hills about 18 inches apart. (Compare with A and see Table 4 for yields) 

C.—Spacing of plants thinned by cross cultivating the rows 
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—Plants spaced 1 
B.—Plants spaced 6 
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C.—Plants in rows left unthinned 
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CHARACTERISTIC DEVELOPMENT OF COTTON PLANTS IN EXPERIMENT B IN 1923 


COTTON-SPACING EXPERIMENTS 8) 


There is considerable variation in row yields for the different spac- 
ings, the outside rows of adjoining blocks of different spacings showing 
-some wide differences. Comparing the row yields from the different 
spacings shown graphically in Figure 3, the variation of the border 
rows is very evident. In every case where a close-spaced block 
adjoins a wider spaced block the outside row of the closer spaced blocks 
shows an increase in yield. 

Comparing the sum of the yields of the two inside rows of the 
unthinned blocks with the inside rowsof the 12-inchspacing, this spac- 
ing shows higher yields in three out of four comparisons. In three 
comparisons of unthinned rows with 6-inch spacing the 6-inch spaced 
blocks have given slightly higher yields. Comparing the 6-inch and 
12-inch spacing, the 12-inch has exceeded the 6-inch in three out of 
four comparisons. Comparing yields of the two inside rows of 
unthinned blocks with 12-inch spacing, in pounds of seed cotton, there 
is a Mean increase of 0.90+0.102 in favor of the inside rows of the 
12-inch spacing. This difference is 8.8 times its probable error and 
may be regarded as significant. Making a similar comparison of the 
6-inch with the 12-inch spacing, there is a mean difference in the yield 
of 0.475+0.216 in favor of the 12-inch spacing. This difference is 
only 2.2 times its probable error and is not significant. As only three 
comparisons of block yields are available for the 6-inch spacing with 
the unthinned rows, probable error was not figured for them. There 
are indications, however, that the 6-inch spacing was the more desir- 
able. The increase of the 12-inch spacing over the unthinned was 
equal to 10.4 per cent. 

The row yields and block yields in this experiment indicate that 
the 6-inch and 12-inch spacings were a more desirable distance than 
was obtained in the unthinned rows and that the advantage in pro- 
duction appears to have been in favor of the wider spacing. This is 
the only experiment made during the 5-year period covered by this 
report in which the 12-inch spacing produced significantly more cot- 
ton than a spacing of less than 12 inches. 


EXPERIMENT WITH PLANTINGS IN HILLS 


In the experiment with hill plantings, hills with several plants were | 
compared with hills thinned to one plant. The seeds were dropped 
by hand in hills an average distance of 21 inches apart. The test 
consists of three 4-row blocks, of which the two outer ones were 
thinned to one stalk to the hill and the inner block left unthinned. 
The rows which were not thinned averaged 214 plants to the hill. 
(Table 4 and fig. 4.) — . 

This experiment was harvested in one picking. The yields from 
the two inside rows with several stalks to the hill were consistently 
higher than from the inside rows of the blocks thinned to one plant 
to the hill. This test indicates that more than one plant at 21 inches 
is needed if good yields are to be expected. The inside rows from 
the blocks with several stalks to the hill produced about 22 per cent 
more cotton than the inside rows of the blocks thinned to one plant 
to the hill. Each row with several stalks to the hill produced more 
cotton than the thinned rows. 

The development and fruiting habits of plants in rows with several 
stalks to the hill as compared with one stalk to the hill are shown in 
Plate 1, A and B. 

23911—27}-——2 
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TABLE 4.—Comparative yields in cotton-spacing experiment with plantings in 
thinned and unthinned hills, Greenville, Tex., 1922 


[The rows in both sections were 150 feet long and were planted May 18, and thinned when the plants were’ 
bearing an average of six to seven true leaves] 


Section 1 Section 2 

Spacing! now, Yield of | vieta of 

* | Number seed Number seed 

| of plants} cotton | of plants! cotton 
(pounds) (pounds) 
1 72 z ; 68 4.1 
3 2 81 78 4,4 
Hillsthinned’ to stalk 2222 2222 ois eee ne 3 94 3.3 91 45 
4 68 4.1 73 wae 
pf C0) 22 a pea nae eter are ym a Ro ae pe ay 2 Ae ene eee 315 15. 4 310 | - 16. 6 
1 197 ag au 920 | 6.0 
: zs 2 5.5 216 Bye 
Hillstunthinned 2222022 eS a Ne ees 3 176 4.6 219 52 
4 141 4.7 189 5.3 
A Use) (etree Ae Ei ene ett IA ae IN Aa ee Sl a al aa Kee aS 746 20. 2 844 PT) 
3), ae) Bl 
; A 110 5. 0 
Hills thinned! tow stalks ee ene 3 74 3.3 92 4.3 
4 90 4,1 78 4.7 
A MB pe ie aL ead i Se 338) 16.1 [2 a7 18.3 
| j 


1 Hills averaged 21 inches apart. 


SPACING EXPERIMENTS IN 1923 


The yields obtained from the close-spaced plants in the 1921 and 
1922 experiments led to the undertaking of seven spacing experiments 
in 1923. In two ex- 
periments unthinned 
rows were compared 
with 6-inch and 12- 
-inch spacing. In two 
other experiments un- 
thinned rows were 
compared with 
chopped rows in 
which one or two 
plants were left in 
hills from:-12°> 645 
inches apart. Un- 
thinned, one plant 
at 12 inches, and 
‘“‘ blocked-out”’ rows 
were compared in 
one experiment. An 
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Fig. 4.—Yields (in pounds) of seed cotton per row from comparison of : : : 
plantings in thinned and unthinned hills, Greenville, Tex., 1922 with hills thinned to 


one plant and a test 
comparing one stalk every 12 inches with rows thinned by cross 
cultivating completed the series. 


i COTTON-SPACING EXPERIMENTS lal 


The growing season of 1923 was very dry, no rain of benefit to 
crops falling in northeastern Texas for a period of 70 days. This 
period began June 9 and lasted throughout the normal fruiting 
period of the cotton plants. 
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Fig, 5.—Yields (in pounds) of seed cotton per row from comparison of 6-inch and 12-inch 
spacings and unthinned rows in experiment A, Greenville, Tex., 1923 
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TABLE 5.—Comparative yields in cotton-spacing ex periment A (unthinned, 6-inch, 
and 12-inch spacings), Greenville, Tex. 


, 1923 


[The rows in both sections were 150 feet long and were planted Apr. 17 and thinned June 1 (when the 


plants were 5 to 6inches high bearing about five true leaves). The first picking was Aug. 18 and the 


Section 1 


Section 2 


Yield of seed cotton 


| Yield of seed cotton 


\ 
Spacing Row a ge Dore 
S, | No. | Num- Num- | 
ber of | ber of | a8 
plants | First | neal | plants | First ano | 
| _ pick- | picke | Total pick- | ick. | Total 
j I ing | : | me > | Pp) 
ing | | Ing 
=o SE fee i |. | SE 
fd dee 455 | 31 1.4 | ideal Ban 89 | tae 5.2 
“ } at aap” - i blvd eel ee he 2d) | et 5 G 
Unthinned (block 1)_-_____--- | 3) 430-tNDea)| «1 Bal Ah tee 404 | £41) Bi OZ 
Hae [e465 |e BhBpL |S Gtalk eed 
SRE, Eat Sioa a 1,784 | 127] 70] 197) 1681|.180| 81) 26 
— i— _—— Is = == 
| Il 216 1 S28) |) 1 Gi 4 a OG ike ea 1.6 | 5.2 
2 1492) ST BELT yl] cumin et 135 | AED Ube fey: | 5.7 
12-inch (block 2)--_-_________- | 3| MO] g4] 20) 54 ERIS ee 1.6 5.6 
4; 130 2R85 | aie ON we aeg 139 | 4.0 1.4 5.4 
Diy ee We etal’ Santee (Eh Bad 588 | 12.1 | A eo hae Sees 
1 262 SESE 1 Ba 5G 1a 229 47 BS 6.2 
oF” 208° 3591] 556 Wp aS MORAN NE 40 ss emp 5.7 
6-inch (block 3) ____-__________ am Hose on6b| 108 |r postal Tee poets Men 4.9 
4 [7266.53.16 1, Tole AS | ets Aa Bae 5.5 
Total a. Sw Sa se aeesel ee alton, 05 ARTIST INNER SS UNOS. 5048S Se Tecan femenee | eoS 
15 $5104 Saar ee etcenl - Se0ale Zon) eon amen 5.1 
2.1 2605 e| beta D6 ered a Soon |e SO ceed eat 5.8 
Un tiered (bTocks4)- =e Bl 587 || ie Ble vl a GO) | er AT Sul angele TO 5.5 
4 )|. 2680 | eds lage Saheb. Se, S000) Mees 2,2 | 7.0 
ROtaIeA Sea ck ieee. 1d. 3] 2,332'| “186 (© “7.21 20.8.) “2 toe! here teiters | 23.4 
[=2 |e SOP ube) fal mes Netsigieers | 5.4 
2| 462"). 23 1aIb 2 Oebe oa |= eos] Pan ale 5.8 
one blo) | 31 52h 33d OO, a3). 148 bebaiodes | 5.5 
4; PM68 85 pL O Raley 160 |) paste earth res 
' | | 
otal eee. ee Powe ess Gaz AO FR 2027 A 649 ore gee | 23. 1 
| 1s|.) Boot a seod| 1 2.112 baron! ences pes ajo bie) menue 
425s 296 EN he] 18 |e baal bes (eee a0 eee oe Gee 
6-inch (block 6) ‘geal 3 261 3°6)|-) sand e 4h0 st e205 vc eae Gs eee. 
4|o 277} 3.9 |" 1.38 |> bea) eet. sel) Pele ao 
Doral as EO og Yc 2) bea Siero) Llerg | eit el Gh doa iisioh gees | 23.4 
(eeeeee Ss eee aie repeals sag hee 
vnthene (imc | RL ARIST Sse Vale Sale Since 
tegen 468 4.7 | eee | 6.41 630 5.1 | He 7 6.8 
| | a 
| Potala et aes a 1720 FOSRe | | 22. 9 At, GOD a7 OB. | 23.4 
) | —— : a = 
} | le 8S 3.0 | 1: 6 lee f45 | ABSA [ag Soot awa 4.5 
panna 2 140) NBbSH «Lie Z| be SO te LO A SER eS 5.1 
12-inch (block 8). ._.-___..-.. Fi x A798 |e NASS ist. ef | a tee sbs 6h Was 5.4 
Foe omg bie Ss | me ae Cdl ae eet 4.9 
Rotel SO | ee |; est | aaa]. 64|, 20.8] | 6g} aaa] bel ane 
a Oe |e | ee en ey 6.4 
Ge : ols Moone aol a le eee ea eaerere deere 5.5 
6-inch (block 9)~ -.-_-.----.__- 31 O5g [eed Tel: on Te Mogae | PS BED. weak 4: Os) te 5.8 
4e| = corp | Sebel 215 | Meese) a eoa shes Seeae a 5.7 
= |— —— == 
Pats Mates et ara ee 1,087}. 160] 6.4] 224) 1,16¢| 16.4| 7.0] 23.4 


Total 
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COMPARISON OF 6-INCH AND 12-INCH SPACINGS AND UNTHINNED ROWS 


EXPERIMENT A 


Experiment A isso designated to differentiate it from another test 
in which 6-inch and 12-inch spacings were compared with unthinned _ 
rows. (Tabie 5 and fig. 5.)} 

There was no outstanding difference in yields of the three spacings 
compared. The rows giving highest yields usually occur in the un- 
yee blocks but are often those which adjoin a wider spacing. 
(fig. 5) ; 

In three out of six comparisons between the inside rows of the un- 
thinned blocks with the inside rows of the 12-inch spaced blocks, the | 
unthinned rows gave greater yields. One comparison was a tie and | 
two were in favor of the 12-inch spacing. The mean increase in favor. 
of the unthinned rows is 0.233 + 0.286 pound of seed cotton. Since: the” 
probable error is greater than the difference, the increase is not 
significant. 

In making a similar comparison of six adjoining blocks of 6-inch 
and 12-inch spacing, the 6-inch blocks give higher yields in only three 
cases, but the mean difference, 0.05 + 0.146 was in favor of the 6-inch 
spacing. This difference is less than the probable error and is not 
significant. 

Only four comparisons are possible between the aathideed and the 
6-inch spacing. The unthinned rows gave higher yields i in only two 
of these comparisons, but show a mean increase over the 6-inch spac- 
ing of 0.275+0.202 pound of seed cotton. This difference is only 
1.36 times the probable error and is not significant. Though the 
close-spaced cotton gave a slightly higher total yield in all of the 
comparisons, the increase was too small to be considered significant 
and the aes compared should be regarded as producing equally 
we 

EXPERIMENT B 


Experiment B is also a comparison of ahora rows W vith 6-inch 
and 12-inch spacings. By planting delinted seed at the rate of. about 
40 pounds to the acre an exceptionally thick stand of plants was 
obtained. This heavy planting of seed, which produced a stand of 
plants spaced extremely close, was made for the purpose of studying 
the effect on what would be considered badly over-crowded plants. eptn: 


1In Figures 5 to 18, inclusive, the lower, heavily shaded portions of the columns represent the-first pick - 
ing an the upper OSES the second picking. , 
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On fertile soil with ample moisture the unusually large number of 
plants left in the unthinned rows probably would have developed into 
slender “whips” and borne little fruit. As it happened, however, the 
season was very dry and the plants were held in check, so that at 
ke they were scarcely 24 inches in height. (Table 6 and 

2. 6 

There is considerable fluctuation in the row yields and block yields 
in both pickings. There appears to be a tendency for the unthinned 
blocks to produce less cotton in the first Picking than the 6-inch 
spacings. 

Comparing the yields from the inside rows of the unthinned blocks 
with those of the 6-inch spacings, the latter gave the highest yields 
in two out of four cases. The 6-inch spacing gave higher yields than 
the 12-inch in two out of four comparisons. In one comparison they 
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Fig. 6.—Yields (in pounds) of seed cotton per row from comparison of 6-inch and 12-inch spacings - 
and unthinned rows in experiment B, at Greenville, Tex., 19 


produced the same, and in the fourth the 12-inch spacing was high- 
est. In the three comparisons of unthinned blocks with 12-inch 
spacing the unthinned gave the highest yield in each case. 

Comparing yields of the unthinned rows with the 6-inch spacing 
there is a mean difference of 0.30+0.541 pound in favor of the two 
inside rows of the 6-inch spacing. The difference is slight and is not 
significant. Comparing yields from the two inside rows of the 6-inch 
and 12-inch spacings, there is a mean difference of 0.225+0.293 in 
favor of the 6-inch one, which is not significant. Since there are 
only three comparisons between the 12-inch and the unthinned rows, 
mean differences were not calculated, but the unthinned blocks have 
produced more cotton in each case. 

The yield relations of the different spacings are shown in Figure 6, 
and the size and fruiting habits of the plants from the different spac- 
ings of the experiment are shown in Plate 2 
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COTTON-SPACING EXPERIMENTS 1é 
TABLE 6.—Comparative yields in cotton-spacing experiment B (unthinned, 6-inch 
and 12-inch spacings), Greenville, Tex., 1923 


The rows, which were 150 feet long, were planted May 8 and thinned June 9 (when the plants were 5 to 
8 inches high and bearing four or five true leaves). The first picking was Aug. 28 and the second one 


Sept. 22 
2 Cen | Yield of seed cotton (pounds) 
rae faeOW RNGMDOE bers | 5 |) ee 
Spacing No. | of plants| First Second Total 
picking | picking | 
Saal S UEEEEEEEEEEEEEnEE ERE 
Ms 963 | 2.6 3.9 | 6.5 
einchimed’ (leek i}... Se ees) 3 I Sn Herd eases ne 
4 861 | 2.2 | 3.9 | 6.1 
Li) ae Se A OE Ae ae Ra ae eee _on---- 3,596 | Bibl 2S 4a 22.7 
if Et ay 86 digi rates 
Gish (Pinca eee ek be (CLE eres: gm ere a pees 2) 
ise. 44 291 3.9 | 3.3 | 7.2 
Ratule wee hed ek Pa a ee P10 epee a 1 25.6 
({ 2} we) 33a)  23[ 56 
zinc (i lode eee see SSS ea Het ia ihe deierpoel sabeseugdlet ike acealy Seaeanege 
4] 152 | 3.3 | 1.8 | 5.1 
GT SY et eee ee ee a | 641 | 13.9 | 9.6 | Pale 
1 | 778 | AUG) eee 7.2 
unthinned (Bleck) 2 sea g\c Spor e-gold Boo | ope 
4 | 823 | 4.1 | 2.5 | 6.6 
Bayer eee Ts Sate ak ee ee a ee te SuOo | 15.5 13 26.8 
Lee le sae 6.1 
2 2 | 265 : 5 5. 
fn i a) oe 88 ae) eee 
4) 232 | ates 2.6 | ial 
TC) ae we Ee eee | 1,151 18. 4 | 6.7 | 25.1 
| 1 147 | 4.0 | 1.4 | 5.4 
: | 187 3.8 | 2.1 5.9 
12-inch (block 6)--------------.--~----------------------- F169 Pas ee oae 6.0 
| 4 | 161 3.9 | 1.0 4.9 
LG) cies is SS Ba pe rid ead Sateen ls Lee ane een vee 664 15.6 | 6.6 222 
| 1 801 5.0 | 2.6 7.6 
Unthinned (block 7-8 eh eS Socorro | ee ee 
| 4 746 AG es 22 6.7 
Rote ees 2 oo ere EE beans 2,801! 17.7 | 9.1 26.8 
| 1 325 aa ate 5.6 
2 | 8 5, 
Biupe(ilook ee Se eed oe erie 58 
4 308 4.7 | 1.8 6.5 
Mile epep ee S22 tte ee a I ee (Cho 1;2565(> == 1720) | 6.8 23. 8 
I> 13 { 894.4 | 1.6 | 6.0 
ieinebn (piace eee ee ; Pe cg Cee ee peonerene 
4 133 2.9 | fen) | 4.4 
akditee ee ue ay ee Oe 599 | 15.4 6.0 | 21.4 
— | a 
1 955 | 4.3 | 3.2 | Be 
‘ 2 
Piutbinnes fbleek nO) 8. 0.2222. Teles = es re ire eae es Meira Det, eos 
4 902 | 3.3 2.8 | 6.1 
TITRE 2 ea a a aeere [SSRI et aac Poe 24.8 
(sa 330 rere ie Gee ena 6.0 
SSE (IGE: se Se Se oe LS ae rae eee 
I|..4 287 5.5 1.9 | 7.4 
{TOE ie oSH opt ea a i eae oeee 1, 233 19.1 6.7 | 25. 8 
Teas 139 3.8 | Te Bed 
TENG L IC 4 (0) 0 AA aa ae a nea raneT | sal ps eee 
i 4] 146 3.4 1.0 4.4 
inner See 2 ees esc 608 15.2 | 6.0 a 
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OMPARISON OF CHOPPED AND UNTHINNED ROWS 


In another experiment, chopped rows in which one or two plants 
were left in hills from 12 to 15 inches apart were compared with 
rows left unthinned. (Table 7 and fig. 7.) . 

There is little difference in the yields from the two spacings. 
A few rows show rather wide fluctuation, but on the whole the yields 
from both spacings are fairly uniform. The most noticeable differ- 
ence in yields in this test is the low yields in the first picking of sec- 
tion 1. The soil in this section was a little heavier and not so rolling 
as the remaining three sections, which may account for the difference. 
In the second picking, however, the yields were largest from this sec- 
tion. Another notable feature in regard to row yields is the unusu- 
ally high yield from the second row of the first block of unthinned 
rows in section 2. A reason for the high yield in this row is found 
in that it had 145 more plants than the first row and 107 more plants 
than the third row. The low number of plants in the adjoining rows 
gave the advantage to the row with the greater number of plants. 
The relation of the row yields from the different spacings are shown 
in Figure 7. 

TABLE 7.—Comparative yields in cotton-spacing experiment with chopped and un- 
thinned rows, Greenville, Tex., 1923 
[The rows in the four sections were 150 feet long and were planted Apr. i3 and chopped May 28 (when 


the plants were about 5 inches high and bearing four or five true leaves). The first picking was Aug. 
18 and the second one Sept. 22! 


Section 1 Section 2 


Fy | Yield seed ene | Yield of seed cotton 
Cua | Row pounds (pounds) 
PP AGe _No. | Num- Num- | 
| ber of ber of | 
plants | First | Second plants | First Second 
} pick- | pick- | Total | pick- | pick- | Total 
| ing ing ing | ing 
1 347 3.3 4.8 8.1 Mi CUT 301 ge 
Hi 390 3.4 4.2 7.6 432 5.4 4.9 10.3 
Unthinned (block 1)____------ 3 337 3.8 4.3 8.1 325 4.1 2.8 6.9 
4 352 3.3 4.8 8.1 425 Beth 8. 4 
5 SOL | 5 eG hel 9.3 S030) Se aod ag 7.3 
Bite Gaile Oe tee fe ci OOl pu Nee esol gain ie 1.862 ley ee 9") 7 40.1 
eit 50)| Nae se ae (nae ey alleze0) pis czes| LO 1a Sacaulee ue 
2 239 3.9 4.8 8.7 B50 |. rds Ht SRO 8.2 
Chopped (block 2)________---- 3 201 2.8 4.9 qT 20ahly  aAeer| sass 8.2 
| 4 228 3.4 4.8 8.2 DOO pede ae aaa 7.5 
5 109 | 2"9 4,1 7.0 217 Al er sili | 7.2 
oper eens OF Bene tal hoityre bial /il baba). ects Rhye Werder cae ea 
—— ES SS | ES —_——<———_—_ —————_ -—-—-—_—— — ---————_ 
fy eat 3.1 4.8 7.9 393 | 4.9 2.8 | cha 
P| LESS tela PAO 4.8 ray 467 Avg D5 Tee: 
Unthinned (block 3)_____.-_-- 3 | 475 4,2 | 4.0 8.2 430 4.8 | 2 7/ ao 
4 425 3.4 4.1 7.5 618 ig pa ae hy 7.4 
5 | 375 33 41 7.4 384 4.2 2.8 7.0 
Motley See En {990-3 16, Oi fo1.8 44 BB¥7|'-9,299"| sa3gr4 les aae5 36.9 
[ef Ponte lho) Gt | Wear |S pgual ee Eigse penals: | ittong 6.9 
2 |<) 245 2.9 £58 |e ese 226 || 4.8] 2.9 meri 
Chopped (block 4) ____-___-_-- Bal geal OS ai) ae8 4.7 8.5 HAS ae7, | O87 7.4 
4! 200 35) avg | i S2 193M e 4e2 eess0 7.2 
5 | 185 3.3 a5\ 7.8 176) 44) Sat 7.5 
Pntaleiiee 2h alt | 991 | 15 23.1 | 39.0 9744). (99-41 gag 36.7 
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Tasie 7.—Comparative yields in cotion-s pacing experiment with chopped and un- 
thinned rows, Greenville, Tex., 19283—Continued 


Section 3 Section 4 
| 
| ell | Yield of seed cotton Yield of seed cotton 
a et eS ; Row | (pounds) (pounds) 
opacing 1 ONE ose | 
Seah | No. | Num- | Num- 
ber of | | _ ber of | 
plants | First | Second | plants; First | Second 
| pick- | pick- | Total | pick- | pick- | Total 
| Ing | -ing | | avers alba Gina tee 
| | 
= | | | | | 
1 307 | 4.0) 21 G/L ios De2r ps = Tasgale aeo-3 6.1 
2 S520) AG) eo 8 6.8 506 | 511 26 U7 
Unthinned (block 5}_-________ 3 530 | AST 2.0 6.7 246 4.3 | 1.8 + 6.1 
| 4 543. | 5.0 1.6 6.6 461 4.6 2.1 6.7 
5 417| 4.4 2.1 6.5 382 4.8 2.5 7.3 
Totals, sie we 8s wee be ITS D349 fo! 29TH 310.0 fig 3-75) 1, B40. laa O2-Ga) eetiss 33.9 
Jald cs 180 bas! 4423. |e a>, |e eee ee isa eater ete | [amen 
: 2 Fi Pao 25 fal 188 4.1 2.4 6.5 
Chopped (block 6)____.______- 3 182| 40 2.8 6.8} 199 4.8 A 7.5 
| 46 188 be ALONG 29 |e CO laa la A eh Oe 7.0 
pr Sa one Ze 6.4 179 4.1 IA hee Ges 
Rotals <= dena urea Mae owe 052 | 20.6] 13.1| 33.7 OW bel ee be Sa. 34.3 
f>1q24 360 ihe 8 feta. te was 64) a voneakacnia Su anrnInG 6.4 
i} 2! 494 4.8 1.9 6.7 553 5.2 2.5 ee 
Unthinned (block 7)__-_------ 3| 466 4.3 1.9 6.2 284; 4.2 16} 5.8 
4). G47 O56 fi. toe | areal ben | eON meet 8.3 
NGG at wapkate 2.0 6.5 285 4.3 2.1 6.4 
Motales ters Ua enn a eae 2,324 | 923.5 9.7! 33.2] 1,947] 245] 10.1 34. 6 
| {aaa a oee | ieee lua ieee minauon oe 
2} 195} 4.3 STi tian tes 185 | 4.6 Date ee 
Chopped (block 8)_-....-.---- Bi | i220 1k AsG: en sass hares 202| 5.3 ee ey 
eigen foe al age CO rem acy 78a | ves SHG tn otiGas 
5 i71| 4.9 Ba) Peis 185| 5.1 236 [= 127 
Total tes sae eee | Sosy aaes | Serena t30 929 | 24.0] 12.0 | 36.0 


This experiment was harvested in four sections, giving 12 block 
comparisons between the two spacings. In 9 of the 12 comparisons 
the inside rows of the chopped blocks gave the highest yields. The 
increase in yield of one spacing over the other is usually small, and 
the differences are probably due to chance. 

Comparing yields in pounds of seed cotton from the three inside 
rows of each block, the chopped rows show a mean difference of 0.517 
+0.216 pound over the unthinned rows. This difference is only 2.39 


_times its probable error and is not significant. As there was prac- 


tically no difference in yield between the chopped rows and the un- 
thinned rows, the real difference appears to be in the cost of the 
chopping. 


COMPARISON OF CHOPPED AND UNTHINNED ROWS AT CAMPBELL, TEX, 


An experiment comparing chopped and unthinned rows was made 
on the farm of L. C. Cooper, near Campbell, on fine sandy loam soil. 
The choppers were instructed to chop out the rows to one or two 
stalks to the hill, leaving the hills about 12 inches apart. Hight- 
inch hoes were used and, as is usually the case where thinning is 
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done with a hoe, the plants were left at distances greater than was 
desired. (Table 8.) 

In this test there is a very definite difference in yield between the 
two spacings, especially in the first picking. In 8 out of 10 compari- 
sons, the two inside rows of the unthinned blocks produced more cot- 
ton than the chopped blocks. In one comparison the yield was a tie 
and in another a chopped block produced slightly more than the 
unthinned. 

The yields from both spacings are much higher on one side of sec- 
tion 1 than on the other side. (Fig. 8.) This gives the unthinned 
blocks some advantage in total yield, but since the yields are inter- 
preted on the basis of differences of the two inside rows of adjoining 
blocks of the different spacings, this advantage is small. 
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Fig. 8.—Yields (in pounds) of seed cotton per row from comparison of chopped and unthinned 
rows, Campbell, Tex., 1923 


Considering yields from the two inside rows of each block, there is 
a mean difference of 1.28+0.204 pounds in favor of the unthinned 
rows. This difference is 6.4 times its probable error and is very 
significant. The mean difference corresponds to an increase of 10.8 
per cent in the unthinned rows, whereas the difference between the 
mean yields is 1.6 pounds, corresponding to an increase of about 13.5 
per cent. 

The results of this experiment are in marked contrast to the preced- 
ing experiment made on black land with the same two spacings. The 
comparison made on black land about 12 miles distant from this com- 
parison failed to show any significant differences in yield, whereas in 
this comparison the differences are very outstanding. 
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TABLE 8.—Comparative yields in cotton-spacing experiment with chopped and un- 
thinned rows, Campbell, Tex., 1923 


[The rows, which were 100 feet long, were planted May 7 and chopped June 5 (when the plants were 5 to 


7 inches high and bearing five or six true leaves). 


one Oct. 14] 


The first picking was Sept. 10 and the second 


ene 


Spacing 


Chopped (block 5) 


Totalo saw ee Foe | | 


| Section 1 
| Yield cf seed cotton 
Row (pounds) 
No. | Num- 
ber of 
plants | First Second 
pick- | pick- | Total 
ing | ing 
1 96 S20 O08 4.6 
2 95 7M bl oon Se 5.2 
Hen Sl 83 3.8 9 4.7 
4 78 3.0 E2 4.2 
she 352 14°93 99929 18.7 
1 203 4.8 | 8 5.6 
2 200 4.8 | a7 5.5 
3 215 5.1 | 9 6.0 
4 125 4.4 | 9 5.3 
e0.b. EW ORE ES | toe 
tags 89 4.1 | .9 5.0 
th ae | 89 4.8 | “8 5.6 
3 81 7 Ea ey Bae 5.2 | 
three SE ZS | 5.7 
eee i 340} 17.6 | 3:9 | 21.5 
l(crl | = teem Pores 
2 143 4.4 i 5.5 
Si 42208 6.2 1.5 ra 
ee 237 6.3 rey, 8.0 
Mace 785 | 23.3 5.2| 28.5 
1 78 3.8 mgs 5.1 
2 96 5.4 1.5 6.9 
3 | 92 4.8 1.8 6.6 
4 84 4.4 1.2 5.6 
Be i See i el wa OBC: 5.8 | 24.2 
Pe) 207 7.2 beh 8.3 
2h. 55 6.1 fet 72 
3 215 6.8 1.5 8.3 
it 4: 233 5.9 7 7.6 
rome 810| 26.0 5.4] 31.4 


Section 2 


| 
| 


Num- 
ber of | 


Yield of seed cotton 


(pounds) 
First | Second 
pick- | pick- | Total 
ing ing 
9.3 2.2 6.5 
4.9 1.4 6.3 
5k 1.3 6. 4 
4.1 1.4 5.5 
18. 4 6.3 24.7 
5.8 eh 6.9 
pate 1.4 6.7 
6.0 lige G2 
6.0 1/0 7.6 
3% 1: 427) 27.8 
5.3 7h 6.0 
5. 6 1.0 6.6 
Rel Lok 6.2 
4.7 -8 5.5 
20. 7 3.6 24.3 
6.9 1.0 7.9 
4.7 .8 a 
6.0 Es: 7.3 
5.9 2 Gat 
23.5] 43\| 27.8 
owe 1.0 4.7 
4.4 1.0 5.4 
4.6 PF aves 
4.3 .8 jot 
17.0} 39 | /.20.9 
7.0 1.0 8.0 
5.6 age 6.4 
6.1 1.0 aay 
6.3 1.6 7.9- 
25.0 4.4 29. 4 


COMPARISON OF 12-INCH SPACING AND BLOCKED-OUT AND UNTHINNED ROWS 


In another experiment 12-inch spacing and unthinned rows were 


compared with rows which had been blocked out with a hoe. 


The 


term “blocked out” refers to rows in which several plants are left a 
hoe’s width apart, about half of the plants being removed. The 12- 
inch spacing was obtained by chopping out the stand to one plant to 


a hill approximately 12 inches apart. 


As is usually the case where 


the plants are chopped out with a hoe, the distance between the plants 


in the 12-inch spacing is slightly more than this distance. 


(Table 9.) 
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TABLE 9.—Comparative yields in cotton-spacing experiment with unthinned, blocked- 
out, and 12-inch spacing, Greenville, Tex., 1923 


{The rows, which were 150 feet long, were planted Apr. 16 and thinned when the plants were about 6 
inches high. The first picking was Aug. 28 and the second one Sept. 25] 


Yield of seed cotton 
(pounds ) 
. Row | Number 
Spacing No. | of plants 


First | Second 
picking picking Total 


1 199 (On 1.3 9.0 

joanehi(blocksi)e 2 ia Loe FA) pes eee Rey Wee caae oi He ie 

| 4 138 5.0 9 5.9 

: FRG tet meee ee ce Boke es dh) ae | aes 632 25.2 | 4.4 29. 6 

Vieeee | 232 6.5 12) ai 

Btockedtuuh(blocis2)y seees 2 : a Oe Et ee 

4 224 5.2 RY 5.9 

pial Ween eres: Ste Se et 8 997 | 92.9 3.9 26. 8 

Karel WG meyers tad 6.8 

Unphiarled (blocks ee suis sores Sa Th NS Hee ao leanne a8 ae 
| ri . | . . 

Ieee 394 | 72) 1.2 8. 4 

OCA Re ane ee ee eae ope A eee a 8 | 1, 390 | 25.3 4.0 29.3 

l 130 | 4.9 ge 5.7 

Sh (SSD a a ae a Kea eee ey ere 75 

eer -4: 125 | 5.9 ied 7.0 

Ap tal are tiated man See ee te 526| 22.0 | 4.5 26.5 

1 223 | 6.6 1.4 | 8.0 

Blocked outi(blockia) === 29.0282 ce z ee eye oe a ee 

4 183 | 4.8 | 1.4 6.2 

Ca DO 2 | os a RLS LS, ee Dee ee | Zonet 756 22.9 5.6 28. 5 

fh chieenze) tenes 

1 433 | 6.5 1.3 7.8 

lntiinneds@blocks Ge ee ctaae ae ake ek z oe aie ra ae 

4 241 5.6 1.2 6.8 

AUN He ste ea ae De es SST UR ese (eee 1,525| 24.2 4.8 29.0 

ial 139 | 5.4 1.5 | 6.9 

ieRinGhaRDIOCkty) “207 ae ene ec 3 ar Poe eae Be 
o. | = . 

Eh EN LAME Ue pear 3h| 5.8 

TE TARg Le RE 2 ee Sd Sele ee ance a eee ela ie 525 | 20. 5 | 6.1 26.6 

\ feel: 258 | 6.5 14 S32 

Bleckediont @block 8). 22-22 4 i eer a ea a 

4 212 | 5.2 | Lol 6.5 

TEC) ES S225 Seale OG pee net era ee . Ne eae 916 | 22.6 | 5.8 28. 4 

1 438 6:1 1.8 7.9 
- 971 | 5.9 1.4 : 

Wit ninneds@ lOCKeO)c 2 2c 2-2 ee so ee 3 319 5 4 | ae 6.8 

4 335 | 6.3 | 1.8 8.1 

Sin pate eae ees Dee eat [oo | TREE PRR 6.4 30. 1 

ee ee ee en eee 
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The row yields in all spacings showed some very wide fluctuations 
(fig. 9). These differences may be attributed partly to sporadic 
damage done by boll weevils, which were present in this experiment 
throughout the lat- 
ter half of the grow- 
ing season. 

Comparing the 
sum of the yields of 
the two inside rows 
from each block, the 
unthinned in five 
comparisons pro- 
duced more cotton 
than adjoining 
blocks of the 12-inch 
spacing and blocked- 
out rows. In two 
out of three compari- 
sons the 12-inch 
blocks gave higher 
yields than the 
blocked-out ones. In 
three comparisons of 
blocked-out with un- 
Fic. 9.—Yields (in pounds) of seed cotton per row from comparison thinned, the unthin- 

of 12-inch spacing and blocked-out and unthinned rows, Greenville, ned produced more 
Tex., 1923. : 
cotton in each case. 
In the only two comparisons available the unthinned blocks pro- 
duced more cotton than the 12-inch spacing. 

Since not more than three comparisons are available between the 
different spacing, mean differences have not been calculated. The 
mean row yields from the different spacings show a slight difference 
in favor of the unthinned rows, but this difference is not significant, 
and each spacing may be regarded as yielding equally well. 
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EXPERIMENT WITH PLANTINGS IN HILLS 


Hills with several stalks were compared with hills thinned to one 
plant. The average distance between hills was 16 to 18 inches, and the 
hills which were not thinned had an average of 244 plants. (Table 10.) 


TABLE 10.—Comparative yields in cotton-spacing experiment with plantings in 
thinned and unthinned hills, Greenville, Tex., 1923 


[The rows, which in each section were 100 feet long, were planted Apr. 18 and thinned June 9 (when the 
plants were 6 to 8inches high and bearing five or six true leaves). The first picking was Aug. 30 and 
the second one Oct. 36] 


Section 1 Section 2 Section 3 
| & | Yield ofseedcot- | & | Yieldofseedcot-| © | Yield of seed cot- 
Spacing | ton (pounds) = ton (pounds) a | ton (pounds) 
S 2 | bo | oy Bo e | | 3 | ey 00 
= < | | oO | = 80 — Ww 3 =  W i a 
42| 8 |e8\e8| B | 3 |e8|/8e| 3 | 8 | eel] 8s| 3 
B| g-|/88)S88)/ 6 |) g ER |Sh[ co | £ | Be) Sh) c 
| s 3 | ees | Om | & 3 | mio | 0.8 & | 5 |e | om oH 
1 7, Su) BENS 7. Q ie Ae Br) ares | 
1| 67| 32] 05| 37] 61| a1|.07] 38| 36/33] 07] 40 
Hills, one plant |}2| 74| 37| .8| 45| 68) 36] .7/ 43] 65) 37| .9) 46 
(block 1) beSsiteecOb. | S44) 82851 GO! S| ae 7e|) S58h Pe 720i |e 3 Gir nO keane 
Moleerenal Sepia 5 | 3.8 NaS) | 2 Bi bee rte ath eT [ 2a ieee asm ie 
Potato eee. | 287 | 13.6 | 2.2| 15.8] 257/126] 28|15.4| 272|146| 3.0| 17.6 
Tl pies | 3.5 | Se Sa ey ae ae ene Re eae 
Hills unthinned |} 2} 234| 3.6] .6| 4.2] 200| 33! [9] 42} 169) 40] .8| 48 
(block 2) Pelee valessl iho tea? fey S 8a) 145 1 Qvtal 25 be 8iG | iGt te 3S: |e alae 
Ayo 0 8 aS 202 13.9 [68 | ae | 208 44 ee eee 
igbal 2 ey Sess) 142 | -229...17.1 | an! 14-2) ore | 17Al 657 tee. 0 | 3.1 [pod 
1| 74 3.3 | cneiests-|Pe72 130 bos 5. aes iene Ese 6 | 0 ooueead 
Hills, one plant|J2; 69| 36| .5| 41| 55| 31] 5] 36] 64| 40) :8| 48 
(block 3) Pape 695) O04 eal S413 | BF.| a4 | 6 405 Rl 8 hee I 4G 
2d OS GESSGE Aa] Bak Gao ECU ae alas Hyg al GH Gl aba (ce fn vk Lee 
Pte ee a 280 | 13.7| 24/161] 268) 13.2] 23[155| 286/15.5| 27] 182 
jeder ea eines (4.2 |-ais [Pata | io | Se | ter seo) 45 
Hills unthinned |} 2) 179) 35| 10} 45] 227) 39) 11] 50) 188] 46| .7| 53 
(block 4) eo seet89 | 3. Oa tS 400) HZ | 2945S a ie leas ee aed 
A} d7G| 3.0 |. 1} 9442 | 1691, £03} .6 | 4640176) 44) 101 54 
Total_.-.-.-----=|-=--| 701 | 13.2] 3.7|169| 628|13.9| 27/166) 667/160] 3.3] 19.3 
| | 


Comparing yields in pounds of seed cotton from the two inside 
rows of each block, the hills with several stalks gave the highest 
yields in four out of nine cases. In two of the comparisons the yields 
were tied, and three show a difference in favor of the rows thinned 
to one plant in a hill. There is a mean difference of 0.144+0.089 
pounds in favor of the two inside rows of the blocks with several 
stalks to the hill. As this difference is only 1.6 times its probable 
error, it is not significant. 
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* (The relation of row and block yields is shown graphically in Fig- 
ure 10. | 
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Fig. 10.— Yields (in pounds) of seed cotton per row from comparison of plantings in thinned and 
unthinned hills, Greenville, Tex., 1923 


COMPARISON OF 12-INCH SPACING WITH ROWS THINNED BY CROSS CULTIVATION 


Rows chopped to as near 12 inches as practicable were compared 
with rows thinned by cross cultivation. A 14-inch buzzard-wing sweep 
was attached to each cultivator gang and run crosswise of the row. 
In the center of the 
plot the gangs were 
raised and eight rows 


Y : 
Z skipped. These eight 
Y) rows were then 
Z chopped out. (Table 
\ 4 Z 11 and fig. 11.) 
—Y 
N y) Because of cotton 
x Z root rot killing a large 
Se Z number of plants in 
a 0, this test, the plot was 
N y harvested in a single © 
AS 100-foot section, giv- 
q ing only two compari- 


sons. Referring to 
Figure 11, showing the 
row yields, it will be 
seen that there is no 
consistent difference 
in yield between the 


Fig. 11.—Yields (in pounds) of seed cotton per.row from comparison two spacings. 3 As the 
of 12-inch spacing with rows thinned by cross cultivation, Green- cost of thinning the 


ville, Tex., 1923. eS = 
rows by cross culti- 
vating was much less than chopping out by hand, the crop from the 
cross-cultivated rows was produced at a saving over the chopped rows. 
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‘Tasie 11—Comparative yields in cotion-spacing experiment with 12-inch spacing 
and rows thinned by cross cultivation, Greenville, Tex., 1923 


ij The rows, which were 100 feet long, were planted Apr. 17 and thinned when the plants were about 344 
oo and bearing about four true leaves. The first picking was Aug. 24 and the second one 
Sep 


| z Yield of seed cotton (pounds) 


Spacing | No. | of | First Second 
plants, | picking | picking | Total 
| | 
|" | Fs Sa 
eee 214 | 3.0 1.8 | 4.8 
i a 244 3.4 2.0 | Bal 
3 | 253 | 3.2 1.9 | 5.1 
OSSICU ELV ALEC eee ere oe te a ee ee < 2 | ie nee a 5 
| | . . ° 
fom 232 3.1 2.0 | iat 
ear 214 | 2.9 | 2.3 5.2 
Bs | 207 Saal 274 5.8 
itis Peet Ree Ue Soe eee eee Fe oe Cele. () 1 933 24.3 17.6 41.9 
I 94 | 3.2 | 2.8 6.0 
ea 95 | 3.3 2.4 | 5.7 
| 3 | 85 | 2.8 2.6 | 5.4 
Gheppedsoplaniiches= +s 2 ut ee fe Ae a Ee ; | ao ae ze He 
6 | 88 Dia" | 2.7 | 5.4 
eG 80, 2.9 2.3 | 5.2 
| 8 | 78 | 2.3 2.3 4.6 
Rath ESR, ONY PE ee 699 24.0 20.0 44.0 
ae 282 | 3.3 | 2.6 5.9 
fre 218 | 3.4 2.5 5.7 
| 3) 230 | 3.4 | 2.2 5.6 
TOSSTC HIG YALE Gee eee ee ee a a { ; a oe oa = z 
[rg 188 | 2.8 2.4 5.2 
aie 256 | 3.6 2.0 5.6 
ees 220 | 2.9 | Ot: 5.0 
ALY REY Ls ee erg a a ae Ee ee io 26. 0 ESe3 44,3 


The development and fruiting habits of the plants in the cross- 
cultivated rows are shown in Plate 1, C. 


SPACING EXPERIMENTS IN 1924 


Two spacing experiments were conducted in 1924. A comparison 
of two plants every 12 inches with unthinned rows was made on the 
Houston clay soil of the Greenville station and a comparison of 
chopped rows with unthinned rows on fine sandy loam on the farm 
of L. C. Cooper, near Campbell. 

The season of 1924 was extremely dry, no rainfall of benefit to 
crops being recorded at Greenville from May 24 until September 9. 
Practically all the cotton produced in the 1924 experiments was made 
during this dry period. The plants were damaged by grasshoppers, 
aphids, and seedling disorders during the spring, but boll weevils were 
not present. 

These two experiments were planned to obtain a larger number of 
block comparisons and a larger number of individual row yields than 
were provided for in previous tests. The confidence that can be placed 
in yields from experiments of this kind should be associated with con- 
sistent behavior of row and block yields. The first requirement for 
showing differences of behavior is to get an adequate number of side- 
by-side block comparisons. These experiments give a larger number 
of comparisons and a larger number of individual row yields, which 
permit a more reliable interpretation of the data. 
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COMPARISON OF TWO PLANTS EVERY 12 INCHES WITH ROWS LEFT UNTHINNED 


One experiment was a comparison of unthinned rows with rows in 
which two plants were left every 12 inches or as near this distance as 
was possible. An attempt was made to leave two plants in a hill, 
but because of an uneven stand this was not possible, as the plant 
count will show. A number of plants in the thinned rows died after 
the thinning had been done, which further reduced the accuracy of 
the spacing. 

A daily flower count on the two inside rows of each spacing for a 
period of over two weeks revealed no consistent difference in the num- 
ber of flowers produced on any day or for any period during the time 
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Fic. 12.—Yields (in pounds) of seed cotton per row from comparison of two plants 
every 12 inches with unthinned rows, Greenville, Tex., 1924 


the counts were made. The rather poor stand in the unthinned rows 
may account partially for this behavior. (Table 12.) 

Out of the 21 comparisons of the sum of the two inside rows, | is 
equal, 9 are in favor of the unthinned blocks, and 11 are in favor of two 
plants every 12 inches. In most cases the increase in yield of one 
spacing over the other is very slight. The mean difference in yield 
between the two inside rows of each spacing was 0.140.076 pound, 
which is not significant, and both spacings may be regarded as yielding 
equally well. From Figure 12, in which the yields are shown graphi- 
cally, no consistent difference is apparent between the two spacings. 

There was a decided tendency in this experiment for the two plants 
every 12 inches to produce more cotton in the first picking than the 
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unthinned rows, the latter yielding about 47 per cent and the rows 
with two plants every 12 inches about 53 per cent of the crop in the 
first picking. 


TABLE 12.—Comparative yields in cotton-spacing experiment with two plants every 
12 inches and unthinned rows, Greenville, Tex., 1924 


[The rows, which were 100 feet long, were planted Apr. 23 and thinned June 13 (when the plants were about 
514 inches high and bearing about nine true leaves). The first picking was Sept. 26 and the second 


one Oct. 15] 
Section 1 Section 2 Section 3 
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inches (block 1) ._---- 3| 145] 1.2] 30] 42] 184] 20] 22] 4.2] 202| 16] 1.7] 3.3 
A t58 3) 124)) (2h74 4.1 ete |, -3.4jlese| 4 0ulin2 | 1 2)| ao oe 
Metal... ses _...| 621} 4.0] 134/174] 711) 7.2] 82/154] 746] 5.7] 83) 140 
yesa7 f29.( 737 | 4.62307)| 1.8) 20] 3.8) 320) Lol oe) 34 
er oeaaters 9 On| 391 99K 17. | 231 |) 4 OFF. Sil | Ole dey fe oe 
Unthinned (block 2)_--/) 3 | 399] 1.1] 3.1] 4.2] 328] 1.9] 1.5] 3.4] 279! 1.7/| 18! 3.5 
Melr2eOe 182.8.) 4.1 1 874 li I. Ovo 1.8) 3. 7 G59 | 1 ee lee 
Metal. eee 5 ingo5ou 4-20) A 9: 16:1 14, 303"|) 7-88) 7-6'| 14.9 11,269!) 5. 2) 78 uals 
f ecisenl sie oa | 3) 8) 100 | 25-1 ee aie oomr le 172 | tee et 
Mwosplantssevenys|JalijegnieloQriels tole WS iloo 3. | 184eleol els 1 Salees.0) |) 2098) 15s | alco, 3.0 
inches (block 3) _--_-- BalamteOgl tet 956 lees 7 | 92.12. 1\59| 20 30 O81 | i 7 iey aed 
a debe feted | ede | 2 Gs| 188s oe 5 |, | 34) TOR). 16310 intl ee 
Totalits: base ses (Peri 05.0) 83 | 183 | 763 | 7.2 | 7.5 [147 | 844:|- 6205.7 | a9 
fe eSEr essa | ghia 350)| 898 (oae4. |) 200 (ala ll e171 eae 9 
: PF Aoile feee DOT. | 484 ie | OT giz.) 307 1420 | ae 
Unthinned (block 4)---) 3 979| 1.0| 21| 31| 302] 1.4| 18] 3.2] 358] 1.4] 14] 28 
Mel 208i etal 2-0 ir 12) 387 | 8) -2.0'|. 848) 9041-131 1.5 |e 28 | 
So cae eae { 
Potalc eters ‘i234 | 48/81/1129 ,401| 62) 79)141 0,466| 5.2) 67) 119 
OOO Olt s hss | ieee | ia | lDee2ie| 14 1a os 
Two plants every 12 2 170 1.4 LE Se evon2 192 1.9 Skea: Se 215 Pall NES A ary 
inches (block 5) __---- Sele t03 lear let (eS: 45) Deu 9 | 1.5) ae alle 9307 we Tels feel) « 303 
‘| 212180 | 10) 3 | 3.2) 208 221) 141-361 2151 18] Leh 33 
| igtale: Fo 25) 57337204116... | 18.6:| 28108), 7.6 | 5.5) 13. 1.) 885 | (6.0) 5.81) 18 
| } SS | == 
| fle 2O0 Worle el ederd fo Del ee2SoMieCs (Is SsiesPsGrlke sl) dos. ere By 
| aie Feel 16826 eel 7 a 01 3,7 | e270 ee 7) 1, Bon 8? 2) 18 9201) Lol 6) 
| Unthinned (block 6)---1) 3) 3¢6| 1.5] 1.6| 31{ 307| 1.8/ 1.5| 33| 320] 1.3) 17| 3.0 
| Bosh tooule te 7 3-le R0zele Or AAR. BI7-| 1.7) 1A) Bd 
‘ Wotaless fee _..[1,234| 6.2| 7.0 | 13.2 (1,195 | 6.8 6.0] 128 |1,273| 5.5| 6.4] 11.9 
5 TA poo de sieve! 3.0.1 200memInO) | Taube dete 237. | fear lb leon moat 
| Two plants every 12 |} 2| 205| 1.8) 1.5] 3.3| 188] 1.9] 1.4] 33] 217{ 1.9] 1.3] 3.2 
| inehes (block 7).:--.-|)3| 186| 20] 1.4] 34] 195] 1.7] 1.5] 32] 217| 15/17] 3.2 
AN 1g2 natant cz. | 3.4 | 206 le LOM y 36 293 | 12 | 14 es 
minha tes _---| 775| 68| 63(|13.1| 780| 7.4] 5.8|132| 838] 61) 60| 12.1 
: Jnl 453) |, sIs2 1) 24 le a.64l4 d0sslnteS |. day |. 3000|. 320 | asa eae ay|eao 
? DrlPsgon as lo dea | 2.9 | S46 lite) oD: On) 3.6) 490 1) Ted: 1h 8. | aang 
Unthinned (block 8)---) 3 | 339| 13] 16) 29] 334| 16| 20] 36) 342| 1.3| 17] 3.0 
Ae SG i ie Dea) AB |. B00.) cle del Denier Sug) AGRA eI. Iolo) Oph ag 
Migiaies S02. 5c _-.-[1,472 | 5.1| 7.8 | 12.9 1,427| 5.9| 7.9|13.8(|1,451| 46] 7.5] 121 


eer 


pats BG ADO at Sl te em 


| 
| 
. 
| 
| 
7 
. 


SS SSS 


— 


> 


See 


SS 


28 BULLETIN 1473, U. S. DEPARTMENT OF AGRICULTURE 


COMPARISON OF CHOPPED AND UNTHINNED ROWS AT CAMPBELL, TEX. 


In 1924 another test comparing chopped rows with unthinned rows 
was made on a farm near Campbell. The choppers were instructed 
to chop out the rows, leaving one or two plants in hills about 12 inches 
apart. The experiment was exposed to a heavy infestation of grass- 
hoppers after thinning, causing the loss of a great many terminal 
buds, which may be partly responsible for the wide variations in row 
yields. (Fig. 13 and Table 13.) 

Section 1 shows considerable variation in block yields as well as in 
row yields. There is a gradual increase in yields from successive 
blocks of the same spacing across the first section. Sections 2 and 
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of chopped and unthinned rows, Campbell, Tex., 1924 which is 4.4 times 
the probable error of the difference and may be regarded as signifi- 
cant. The mean difference corresponds to an increase of 9.1 per cent 
in the unthinned rows, whereas the difference between the mean 
yields is 0.6 pound, corresponding to an increase of about 8.8 per cent. 
There was little difference in the rate of maturity between the two 
spacings. Each spacing had opened about 60 per cent of its crop on 
the date of first picking. 


. 
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TABLE 13.—Comparative yields in cotton-spacing experiment with chopped and 
unthinned rows, Campbell, Tex., 1924 
{The rows, which were 75 feet long, were planted May 5 and chopped June 12 (when the plants were from 


4 to 6inches high and were bearing about four to six true leaves). The first picking was Sept. 10 and 
the second one Oct. 16] 
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SPACING EXPERIMENTS IN 1925 


The summer of 1925 was probably the driest during the 5-year 
period covered by this report. In addition to the dry summer 
weather there was undoubtedly less stored moisture in the soil than 
during any of the years from 1921 to 1925, inclusive. 

The five spacing experiments made in 1925 include the following 
comparisons: 

Comparison of one plant every 12 inches with unthinned rows. 

Comparison of one plant every 12 inches with two plants every 12 inches. 

Comparison of one plant every 12 inches with three plants in hills 12 inches apart. 

Comparison of one plant every 12 inches with rows blocked out with an 8-inch hoe. 

Comparison of blocked-out rows with unthinned rows. 
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Each experiment was limited to a comparison of two spacings 
arranged in alternating 4-row blocks triplicated. The plantings in this 
series of experiments were made April 13 at the rate of 45 pounds of 
seed to the acre. The usual rate of planting is 25 to 30 pounds of 
seed, but some difficulty in obtaining good stands had been experi- 
enced in former years, and this unusually heavy rate of planting was 
made to insure a more uniform stand of plants. Also, since unthinned 
rows, or the original stand from plantings of 25 to 30 pounds to the 
acre, had shown a tendency to produce more cotton than thinned 
rows, it appeared desirable to plant more seed to the acre and to 
study the behavior of the plants under still closer spacings. 


COMPARISON OF ONE PLANT EVERY 12 INCHES WITH UNTHINNED ROWS 


In the first experiment one plant every 12 inches was compared 
with unthinned rows. (Table 14.) This test affords 15 side-by-side 
comparisons, and in every case the two inside rows of the unthinned 
blocks produced more cotton than the two inside rows of-the 
adjoining blocks, which were thinned to one plant every 12 inches. 


TABLE 14.—Comparative yields in cotton-spacing experiment with unthinned rows 
and 12-inch spacing, Greenville, Tex., 1925 
[The rows, which were 100 feet long, were planted Apr. 13, and thinned June 1 (when the plants were 


about 514 inches high and were bearing about seven true leaves). The first picking was Sept. 4 and the 
second one Oct. 8] 
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Comparing the 
yields from the 
two inside rows 
of each block in 
the different 
spacings, there is 
a mean difference 
of 1.24+0.097 in 
favor of the un- 
thinned rows. 
This difference is 
177 stlimes its 
probable error, 
which is decid- 
edly significant. 
The mean differ- 
ence corresponds 
to an increase oi 
22.2 per cent in 
the unthinned 
rows, whereas the 
difference be- 
tween the mean 
yields is 1.25 
pounds, corre- 
sponding to an 
increase of about 
22.4 per cent. 

Comparing ad- 
jacent outside 
and inside rows of 
the same blocks, 
the frequent 


higher yield of the 


outside rows otf 
the unthinned 
blocks and the 
lower yields of 
the outside rows 
of the thinned 
blocks show that 
the unthinned 
rows are more 
efficient produc- 
ers of cotton 
under very dry 
eonditions. The 
row yields in 
pounds of seed 
eotton are shown 
graphically in 
Figure 14. 
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Fig. 14.—Yields (in pounds) of seed cotton per row from comparison of one 
plant every 12 inches with unthinned rows, Greenville, Tex., 1925 
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COMPARISON OF ONE PLANT EERE NOHES WITH TWO PLANTS EVERY 12 


One plant every 12 inches was compared with two plants every 12 
inches. (Table 15.) In 14 out of 15 side-by-side comparisons, two 
plants every 12 inches produced more cotton than one plant every 
12 inches. The single exception in which the block with one plant 
every 12 inches outyielded two plants every 12 inches was by the 
slight margin of 0.1 pound. The higher yields from the closer spac- 

ing are indicated in Figure 15, which shows graphically the row yields 
for the two spacings. 


TasLe 15.—Comparative yields in cotton-spacing experiment with single plants 12 
inches apart and two plants-12 inches apart, Greenville, Tex., 1925 


[The rows, which were 100 feet long, were planted Apr. 13 and thinned June1 (when the plants were 
about 54% inches high and were bearing about seven true leaves). The first picking was Sept. 4 and 
the second one Oct. 17] 
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Comparing 
yields in pounds 
of seed cotton 
from the two in- 
side rows of each 
block in the dif- 
ferent spacings, 
there is a mean 
difference of 
0.760+0.087 in 
favor of the rows 
with two plants 
every 12 inches. 
This difference is 
8.7 times its prob- 
able error and 
may be regarded 
as significant. 
The mean differ- 
ence corresponds 
to an increase of 
13.4 per cent in 
the rows with 
two plants every 
12 inches, where- 
as the difference 
between the 
mean yields is 
0.72 pound, cor- 
responding to an 
increase of about 
12.7 per cent. 
COMPARISON OF 

ONE PLANT EVERY 
12 INCHES WITH 
THREE PLANTS IN 
HILLS 12 INCHES 
APART 

An effort was 
made to compare 
one plant every 
12 inches with 
three plants in 
hilis 12 inches 
apart, but the 
stands of the 
latter were irreg- 
ular and many 
hills had only one 
or two plants. 
A plant count 
shows the mean 
number of plants 
per 100-foot row 
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in the row thinned to one plant every 12 inches was 104 as compared 
with a mean of 270 for thé hills with several stalks. Therefore, instead 
of three stalks to the hill, an average of only 2.7 stalks was obtained. 
(Table 16.) In 14 out of the 15 comparisons, yields of the two inside 
rows of the blocks with three plants in hills 12 inches apart gave the 
higher yields. The single comparison in which 3 plants in hills 12 
inches apart did not produce more cotton than the wider spacing was 
where the yield of both spacings was the same. 


TaBLE 16.—Comparative yields in cotton-spacing experiment with three plants in 
hills 12 inches apart and single plants 12 inches apart, Greenville, Tex., 1925 


[The rows, which were 100 feet long, were planted Apr. 13 and thinned June 1 (when the plants were 
about 5% inches high and were bearing about seven true leaves). The first picking was Sept. 4 
and the second one Oct. 17] 
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Comparing the yields from the two inside rows of each block of 
the different spacings, there is a mean difference of 1.126+0.130 
pounds in favor of the spacing with three plants in hills 12 inches 


apart. This dif- 
ference is 8.65 
times its probable 
error. The mean 
difference corres- 
ponds to an in- 
crease of 20.1 per 
cent in the spacing 
with three plants 
in hills 12 inches 
apart, whereas the 
difference be- 
tween the mean 
yields is 1.08 
pounds, corre- 
sponding to an in- 
crease of about 
Loss per cent: 
These two spac- 
ings differ widely 
in yield, and 
there appears to 
be considerable 
robbing by the 
hill plantings of 
the outside rows 
of the blocks 
with one plant 
every 12 inches. 
The actual differ- 
ence, however, 
is slight, and a 
comparison of 
mean row yields 
from inside rows 
with the mean 
yield of inside 
and outside rows 
shows that the 
plants in hills 
produced a larger 
crop with no 
serious detrimen- 
tal effect on the 
adjoining rows 
with wider spa@d 
plants. This also 
indicates that 
several stalks in 
a hill are more 
efficient producers 
of cotton under 
very dry condi- 
tions than single 
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Fig. 16.—Yields (in pounds) of seed cotton per row from compari- 
son of one plant every 12 inches with three plants in hills 12 inches 
apart, Greenville, Tex., 1923 
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Fic. 17.—Yields (in pounds) of seed cotton perrow from comparison of one 
plant every 12 inches with blocked-out rows, Greenville, Tex., 1928 
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plants in hills. The row yields and block yields are shown graph- 
ically in Figure 16. 
COMPARISON OF ONE PLANT EVERY 12 INCHES WITH BLOCKED-OUT ROWS 


A comparison was made of rows with one plant every 12 inches 
and rows blocked out with an 8-inch hoe, leaving the plants in clumps 
a hoe’s width apart. About half of the plants were chopped out of 
the blocked-out rows (Table 17). In 13 out of 15 comparisons of 
the two inside rows of each block, the blocked-out rows gave higher 
yields. Comparing the yields in pounds of seed cotton from the 
inside rows of the blocks of each spacing, there is a mean difference 
of 0.860 +0.148 pound in favor of the blocked-out rows. The mean 
difference corresponds to an increase of 15.7 per cent in the blocked- 
out rows, whereas the difference between the mean yields is 0.6 
pound, corresponding to an increase of about 10.9 per cent. 


TABLE 17.—Comparative ‘yields in cotion-spacing experiment with single plants 
every 12 inches and blocked-out rows, Greenville, Tex., 1925 
{The rows, which were 100 feet long, were planted Apr. 13 and thinned June 1 (when the plants were 


about 514 inches high and were bearing about seven true leaves). The first picking was Sept.4and 
the second one Oct. 17] 


| Section 1 Section 2 Section 3 
Pas. oe ie g 
a | Yieldofseed cot- | 9 | Yield of seedcot-| 9 | Yield of seed cot- 
& ton (pounds) = ton (pounds) = ton (pounds) 
Spacing ee e 2 
| ‘ | oe] | fo) ° i 
~ i | My on 
Z| 2 | e8)es | 2 \ea| ga 8 lee| ge 
i HE | OM a ne | of S | 4m | Ow Zz 
Sees | se | Sb bes | So Sel as | 8s) 2 
cea 4 Cg 2 Teste Ea, le PEASY) iss lh ten 9) ASE E 
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inches (block 1) ____- AetOO Ie ar) 33.0)| 294 | 103,1822 | 08 3.01.08] 25) 1) #36 
OU ehh. 6/2821 490.123 | le host 102 | 2 87) 22.8 
i oe ——— — 
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Se — =| 
| 1 eeaeuee. Talat 4s| 305 eu2e>) | S2edalineoll” 3 %@c\mao1 “leaks i ke 
aes : 5 | 2 Seago es Di AR al MIE eal > eee ye ih calles C0) NTA heya (A 3. 
Blocked out (block 2°43: 5771.20) 1.1| 3.411 320.|.2.0|..8-| 28| 321| 27) 9.71 34 
[4 64 2 ote) | 2S yrel S122) 0 lee <onlev2! 9) a6 |i |e tet | 34 
Motale es ls 264! 88! 4.7] 13.5 1,251] 87] 3.6] 123 [1,310| 103) 31] 13.4 
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Meese TO ut Oewe 8/207, |, G9. |a1.8)| Pegs 2.3)| 103 | P18 6 |e 
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ie tales E13) |, Bz. B08 ae Aalst Sesuin Bog | 23 Bel eaab 
| | i ———_—_— | ————— | 
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One plant every 12 |} 2 99 | 1.8 eH 2.8! 101] 1.6 SB Dean S102 | TBs et 2.7 
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The yields from this experiment are also shown” graphically in 
Figure 17. There is wide variation in the row yields, but the more 
Le productive na- 
ture of the rows 
with the greater 
number of plants 
is very evident. 
COMPARISON OF 
UNTHINNED AND 
BLOCKED -OUT 
ROWS 
With one ex- 
ception, the 1925 
experiments were 
comparisons of 
thinned rows 
with a closer 
spacing. The 
last experiment 
was acomparison 
of two close spac- 
ingsin unthinned 
and blocked-out 
rows. Theplants 
in the unthinned 
rows averaged 
2 to 3 inches 
apart, but in the 
blocked-out rows 
they were about 
6 inches apart. 
(Table 18.) In 12 
of the 15 compar- 
isons the two in- 
siderowsfromthe 
unthinned blocks 
gave the high- 
est yields. In 
one comparison 
the yield was 
equal, and in 
two cases the 
blocked-out rows 
gave higher 
yields. 
Considering 
yields in pounds 
of seed cotton 
from the two in- 
side rows of each 
block of each 
spacing, there is 
THINNED O07 7HINWNLO OF17 FHIMALD ClO7 a mean difter- 


Fig. 18.—Yields (in pounds) of seed cotton per row from comparison of 
unthinned and blocked-out rows Greenville, Tex., 1925 ence of 0.546 Ss 
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0.108 pound in favor of the unthinned rows. This difference is more 
than five times the probable error and may be regarded as significant. 
The mean difference corresponds to an increase of 9.2 per cent in the 
unthinned rows, whereas the difference between the mean yields is 
0.58 pound, corresponding to an increase of 9.8 per cent. 

The row yields are shown graphically in Figure 18 and indicate the 
superior fruiting of the unthinned rows over the blocked-out rows. 
In the 1925 experiments the rows with the highest number of plants 
produced more cotton in every comparison. 


TABLE 18.—Comparative yields in cotton-spacing experiment with unthinned and 
hlocked-out rows, Greenville, Tex., 1925 
[The rows, which were 100 feet long, were planted Apr.13 and thinned June 1 (when the plants were 


about 514 inches high and were bearing about seven true leaves). The first picking was Sept. 
4 and the second one Oct. 17] 


| 
| Section 1 Section 2 Section 3 
| @ | Yield ofseed cot-| { | Yieldofseedcot-| | | Yield of seed cot- 
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SUMMARY OF YIELDS FROM SPACING EXPERIMENTS 


In the results of the 18 experiments conducted during the 5-year 
period from 1921 to 1925, inclusive, there is an outstanding tendency 
toward higher yields from rows with plants spaced less than 12 
inches apart. In this series of experiments there has been only one 
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in which plants spaced 12 inches apart have produced significantly 
more cotton than plants spaced less than this distance. 

The experiment of 1921, in which only 6-inch and 12-inch spacings 
were compared, showed a ’sionificantly higher yield from the 6-inch 
spacing. 

Bat 1922 there was no outstanding difference in yield in the com- 
parison of 6-inch and 12-inch spacings with unthinned rows. In one 
experiment the 12-inch spacing produced more cotton than the closer 
spacings, but in another comparison of the same spacings the 6-inch 
yielded slightly more than the 12-inch spacing or the unthinned rows. 
Cotton planted in hills 21 inches apart gave much higher yields from 
rows in which several stalks had been left in the hill, as compared 
with only one plant in a hill. 

In 1923 there was a very definite tendency toward higher yields 
from the 6-inch spacing and the unthinned rows compared with 
_ wider spacings. Seven experiments were made in 1923, of which 
only one showed a tendency toward higher yields from rows in which 
the plants were spaced 12 inches apart. 

Two experiments were made in 1924. One showed significantly 
higher yields from unthinned rows, as compared with chopped rows. 
In the second experiment the rows with two plants every 12 inches 
produced slightly more cotton than the rows that were left unthinned. 
The difference in this case was not significant and would not pay for 
the cost of chopping. 

Five experiments were made in 1925, and in each one the closer 
spacing showed a significantly higher yield than the wider spacing 
with which it was compared. The summer of 1925 was the driest 
during the 5-vear period covered by this report, and the stored mois- 
ture in the soil was less in the spring of 1925 than in any year from 
1921 to 1925. Higher yields from the closer spacings in 1925 were 
consistent and significant. 

It has often happened that there was little or no difference between 
the yields of the unthinned rows and the 6-inch spaced rows. ‘The 6- 
inch spacing is undoubtedly a desirable distance between cotton plants, 
but is one that is difficult to obtain under field conditions. The gen- 
eral results of these experiments indicate that the yield of cotton “ 
more likely to be reduced than increased by chopping. 

The saving of labor or expense is in favor of unthinned cotton. 
It is recognized, however, that in some districts the cotton requires 
weeding and that weeding and chopping to a stand are often com- 
bined in one operation. Hence, leaving the rows unthinned may not 
save the entire cost of chopping. 

Under the usual conditions at Grosnaille the yield of cotton 
appears to be closely associated with the number of plants to the 
acre. Of course, it 1s possible for the plants to be overcrowded or 
for seasons to be so dry that the plants do not reach the fruiting 
stage. But in short periods of favorable conditions more bolls are 
set in the close-spaced rows 

The number of plants that can safely be left in the row is a ques- 
tion that must be determined by the grower for his various types of 
soil and different climatic conditions. These experiments show that 
much closer stands of plants than are now customary may be left in 
the rows, with added chances for increased yields. Although close 
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spacing of the plants usually promotes earliness in the crop, in some 
of the Greenville experiments the thinned rows gave the greatest 
yields in the first picking. In such cases it may be inferred that the 
plants in the unthinned rows were too close for the best results 
under the early-season conditions, but that they obtained a greater 
advantage from a favorable period later in the season. 

Comparing the behavior of different spacings on black land and 
on fine sandy loam, there appears to be a greater advantage in 
leaving the plants closely spaced on lghter soils, as the experiments 
on this type of land have given more outstanding differences in favor 
of the unthinned rows. 


CHOPPING AND ITS RELATION TO YIELDS 


Under the usual methods of growing cotton, chopping requires an 
expenditure of consider. ablelabor and money. As chopping is generally 
done hurriedly, losses from careless chopping are difficult to avoid, 
especially where the farms are large and much ‘of the help is hired. 
Many plants are chopped out which should remain in the field, 
especially if the stand is uneven. 

Chopping too early is often injurious (1, 2, 4, 5, 8).2, Many farmers 
begin chopping soon after the seedlings have appeared, even before 
the first pair of true leaves is well developed. If adverse conditions 
are encountered later the mortality of young cotton plants may be 
very high, and many may die of seedling disorders or from insect 
attacks (3). 

Repeated experiments have shown no advantage in very early 
thinning of cotton, but on the contrary increased yields and better 
stands are possible where the thinning is done at a later period, or 
not until the plants are 5 or 6 inches high and the danger of 
plants dying after thinning is not so great (2, 4,5). The seedlings 
erow better if they are left close together in the rows, especially “if 
adverse weather conditions are encountered (G)s ein fact, thinning 
may be unnecessary where the plants are not too thick in the row, 
unless the weeds are outgrowing the cotton. As maximum yields 
are more likely to be obtained from close spacing, chopping should be 
done with great caution. 

To get amore definite check upon the effects of chopping, a simple test 
was made in a field where the seedlings had come up to a very regu- 
lar stand. lJimmediately after chopping, 20 rows were selected and 
marked off into two sections 100 feet long. For each section a record 
was made of the number of hills, the number of skips over 2 feet long, 
the number of plants injured in chopping, and the number of surviv- 
ing plants. At picking time the number of mature bolls on each 
section was counted. 

As shown in Table 19, the number of mature bolls was found to 
be directly associated with the number of plants or of hills to the row. 
Where the number of plants or of hills is small, the number of bolls 
is usually low. The irregularity in the work of the individual chop- 
pers is also shown by the ‘differences in the numbers of plants remain- 
ing and the numbers of skips in the row.° 


2 The serial numbers (italic) in parentheses refer to ‘‘ Literature cited,’ 
3 These data were taken by Walter E. Clark, formerly assistant see ala, Office of Crop Acclima- 
tization, Bureau of Plant Industry. 
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TABLE 19.—Number of hills, skips over 2 feet long, injured plants, plants per 
Be row, and bolls matured in each row of cotton in a chopped plot at Green- 
ville, Tex. 


Section 1 | Section 2 
f { 

Row No. |Skips2] In- | mota; | Ma- Skips2} In- | ota) | Ma- 

Hills | feet | jured iants tured | Hills | feet | jured ie a’ | tured 

| long | plants! Dp bolls long | plants plants bolls 

| eee | 

jee ws eee eS 82 7 0 133 | 244 | 70 6 2 104 199 
Ott SHeS EN aan 59 14 2 | 80 | 194 80 9 6 135 233 
Eee tabs Ge qeah: Va | 81 8 ey 232 78 8 3 115 191 
AS) ens Ue Eee | 64 16 2 | 82 199 | 97 5 17 179 246 
piace Wega rene. “8 56 16 6 | 91 213 | 62 8 0 74 171 
Glen a a eee 75 | 9 a 95 244 | 7 6 7 169 261 
| eee ee alee | 76 5 | 3 | 94 225 | 78 6 6 114 | 200 
Gasser a 54 13 | 2 72 196 | 84 6 8 145 | 227 
Qik aby SRR EAE & 79 6 2! 160 269 | 63 ll 4 80 172 
10 te ee 79 6 6: ee 120 246 | 81 7 3 145 193 
UH Ee ERS NE | 83 51 17 123 260 | 74 5 1 119 187 
| eee Onl eat tener) 62 9 2 $9 217 73 11 7 131 215 
{QNre Se eee 75 8 4 106 255 69 6 3 98 181 
[45k ECR SEIS] 71 | 11 0 95 194 | 84 8 38 193 270 
AGE aes Rees 83 3 6; 158 267 | 64 11 | 8 99 178 
16.2 i 22 eth ae seid Ol pate 21 SRS | 188 | 74 7 5 165 258 
7 giles Deals lige oan. 2 Bes mea7 B18. |. ce e7e 8 | 3 97 155 
1BSS ee ee | 54 | 14 1] 75 | 193 | 93 3 | 4 183 245 
1Qccssi eo cree pee 73 | 5 3 145 | 973 | «58 13 5 167 
DOO ae ook Seo es 69 | 10 1 104 | 228 | 63 15 1 84 201 


RELATION OF SPACING TO FLOWER PRODUCTION 


A greater production of flowers undoubtedly is one of the factors of 
increased yields in close spacings. The records of flowering were 
obtained by making daily counts of the flowers in rows of different 
spacings, beginning with the appearance of the first flowers and con- 
tinuing until after the peak of flowering was passed. The production 
of flowers in the different spacings has usually shown the same gen- 
eral effects of seasonal influences. When more flowers were produced 
in one spacing, the same tendency appeared in other spacings. 

A comparison of rows in which single plants were spaced 12 inches 
apart with spacings of less than this distance showed that more flowers 
were produced in the closer spacing until the peak of flowering was 
reached. The flower production usually declines more abruptly in 
the closer spacings than in the 12-inch spacing after the peak of pro- 
duction has been passed. The widest differences in flower counts 
were between the unthinned rows and the rows in which single plants 
were spaced 12 inches apart. 

The rate of flower production in 1925 is shown graphically for four 
experiments in Figure 19, which includes four separate comparisons 
of different spacings. Single plants at 12 inches were used as the 
basis of the experiments, and the comparisons were made with twe 
plants at 12 inches, three plants at 12 inches, plants blocked out in 
clumps, and with unthinned rows. The diagrams show the rate 
of flowering, with the records for the rows with single plants in broken 
lines and the rows of the closer spacings in solid lines. In each case 
the solid lines are above the broken lines until after the peak of flow- 
ering, when the solid lines fall below the broken lines. As boll weevils 
were not present in the 1925 comparisons, flower production contin- 
ued in the wider spacings after the close spacings had practically 
ceased producing flowers. 
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Fic. 19.—Daily flower production in cotton-spacing experiments at Greenville, 
Tex., 1925 | 


43 


44 BULLETIN 1473, U. S. DEPARTMENT OF AGRICULTURE 


Flower counts for different years have shown the same tendency 
toward the more determinate flowering in the closer spacings and to 
later flowering in the wider spacings, unless the flower buds were 
destroyed by the boll weevil. Although the rows with close-spaced 
plants produce more flowers daily, it is to be understood, of course, 
that fewer flowers per plant are produced than in the wider s pacings. 


RELATION OF SPACING TO BOLL AND LINT CHARACTERS 


The length of lint does not appear to be affected by the distance 
between plants. Many determinations of length of lint from the dif- 
ferent spacings were made during the years ‘that these experiments 
were conducted, but no consistent differences were found. It appears 
that the close- spaced plants produced fiber of as good length and 
quality as that from wider spaced plants. These experiments, how- 
ever, were conducted during very dry years in which the lint from all 
spacings was shorter than the ey would produce under more 
favorable conditions. 


TABLE 20.—Comparative boll and lint data from i0-boll samples of cotton from 
unthinned rows and rows with one plant every 12 inches, Greenville, Tex., 1925 


Weight (in grams) of | pers | Jeals ee peur 
Goa | Row eae etiee Sa Eee | cent- ‘Length 

Spacing | Nos. c age of | Gnch) | | 
: cotton | Seed |) lant yaaa : eee ine: 

Section 1: ri | 
Thuis ee ee (r2] G4) wg) ms ge vy aes) as 
One plant every 12 inches______-__- | 34 aoe oe 4 3 37 y 1 { rae | oo 
Tithe Pe eee (22) 2) wey mo) sry cee) ie 
One plant every 12 inches..___.... Kaa lcona|. anal 2301 shel) nee | eee 
i auaiae ny tc 30 fea] a) mo) Be) mea ee) 
One plant every 12 inches... Kea] es7| or2| 208! aro FH aa] ae 

Section 2: ei | Rak isssaea 
pg eae {sal cie| aa7| aco) asst| 14 feel oer 
One plant every inches... (P| BO) He ald May ig 2 
iii (oa) ea) Ba) as) aoa aa) ate 
Oue plot every 12inches...{ 44] 4) M2) BE af 38 
ppm Per eer n (22) Be) mr) are) aa alae) ge 
One plant every winches... } 82) BE) BT af ea) ap 
Section 3: Lea A i 
Vath ee cece Cty Sele eke ae eee 
One plant every 12 inches... Aga] coa| 3o2| 262) dous) A teal ter 
Catia eect fiz) 3) Be) Bs) ea a) oe 
One piantevery inches... {P2] 8) H8) Ho] lf tea 
Patino ee ele Weaee pale ratte EMEC Ry oc 
Oweplantevery ine St] BE) 2] EL BK el 

| 


| 
| 


COTTON-SPACING EXPERIMENTS 45 


Both Cardon (/) and Meade (8), in reporting upon experiments with 
plants spaced at different distances in the row, show that the percent- 
age of lint is not reduced by close spacing. In the experiments at 
Greenville there has been no indication of a reduction in the per- 
centage of lint from closely spaced plants. On the contrary, there 
seems to be a tendency toward a higher percentage of lint from the 
rows left unthinned than from wider spacings. Boll and lint data 
compiled from 10-boll samples, taken from the 1925 comparison of 
one plant every 12 inches with unthinned rows, are shown in Table 20. 

Table 20 shows little variation in length of lint from the two spac- 
ings, but there is considerable fluctuation in the weight of the indi- 
vidual 10-boll samples and also in percentage of lint. This variation 
in boll weight and percentage of lint emphasizes the importance of 
using a considerable number of samples for laboratory examination. 
Table 20 shows that the percentage of lint from both spacings was 
higher in section 3 than in section 1. The data presented in Table 20 
are summarized in Table 21, where each number represents a mean 
of 18 cases. 


TaBLE 21.—Summary of data in Table 20, each number representing the mean of 
the 18 cases mentioned therein 


Tat . sti 6 Bolls per pound 
| Weight (in grams) of rer Length | ie 
Spacing Q ae 
eed . o ; Seed : 
cotton | Seed | Lint lint | @neh) cotton | int 
Nira GUT Cea ee DAB ere CE ee Pt 56.7 34.4 22:3 | 39.5 1; 80.4 203 
One plant every 12 inches -___________._-__--- 58. 1 35. 4 2257, |, (3950 I 78.7 201 


The size of boll is an important plant character that appears to be 
affected by leaving plants close together in the row. There is usu- 
ally a reduction in boll size in the closely spaced plants. Sometimes 
the difference is very slight and again it.is very pronounced. 

In the experiments conducted in 1923 and 1924 the unthinned 
rows required more bolls to produce a pound of seed cotton than the 
wider spacings. The mean number of bolls required to produce a 
pound of seed cotton from the different spacings in six different 
experiments in 1923 was as follows: Unthinned, 80; 6 inch, 80; 12 
inch, 71; chopped, 65; hills (1 plant), 70; hills (several stalks), 80; 
and thinned by cross cultivation, 71. 

In the 1924 experiments there was very little difference in the 
boll size from the different spacings. The mean number of bolls per 
pound of seed cotton in the experiment on fine sandy loam soil at 
Campbell, was 66.6 for the chopped rows and 69.4 for the unthinned 
rows. In the experiment made at Greenville, on the Houston clay 
soil, the mean number of bolls per pound of seed cotton was 85.4 for 
the unthinned rows and 83.7 for the thinned. In 1925 the boll 
size from the closer spacings was only slightly reduced, as shown in 
Table 20. 

A slight reduction in boll size and a small increase in percentage 
of lint appears to be associated with close spacing. The seed weight 
is usually less from the smaller bolls and is responsible for the higher 
percentage of lint. 
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RELATION OF SPACING TO WEEVIL RESISTANCE 


Plants that are left close together in the rows are reduced in size, 
principally through the suppression of vegetative limbs which arise 
from near the base of the main stalk (2). With vegetative growth 
restricted, more plants can be added to the row without injurious 
crowding, and a larger crop of bolls can be set early in the season. 

Reducing the size of the plants.is very important under boll-weevil 
infestation, as more sunlight is admitted to the row lanes throughout 
the day and the air allowed to circulate more freely through the field. 
With small plants and open lanes, the infested squares or young bolls 
that are shed fall on open sunlit earth which soon dries them out 
and either kills or greatly retards development of the immature 
weevils; but, with large plants and heavily shaded lanes, the condi- 
tions are much more favorable to weevil development. The mortality 
of immature weevils under the intense heat of the sun on the hot 
earth of a row lane without shade is undoubtedly much higher than 
under more humid and shady conditions obtained in rows with wider 
spaced and more luxuriant plants. 

Hunter and Pierce (6) report the mortality of weevils at immature 
stages from heat and dryness as averaging 23.8 per cent for given 
dates from May to October. Smith (9) adds that, if counts were 
extended over the entire period from egg to adult, this figure might 
be trebled. The same writer submits evidence to show that the 
mortality of the immature weevils will run as high as 91.3 per cent 
under hot, dry conditions in Florida. This figure might often be 
exceeded in the drier districts of Texas. 

Since heat and dryness play so important a part in the control of 
the boll weevil, a very practicable and economical contribution toward 
control is put into operation by restricting the growth of the cotton 
plant and allowing an abundance of sunlight to fall in the row lanes 
throughout the day. Also, the more compact rows with closely spaced 
plants can be much more effectively and efficientiy poisoned with 
improved dusting machinery than can the larger branching type of 
plants. 

Early maturity is another important factor under weevil conditions. 
By suppressing the lower limbs, which do not directly produce bolls, 
early maturity of the crop is favored. The fact that successive fruit- 
ing branches are formed in about one-third of the time that succes- 
sive squares appear on fruiting branches accounts for more rapid 
fruiting in a vertical series along the axis of the plant than in a hor- 
izontal series along the fruiting branch (7). An early crop of cotton 
is produced largely from bolls at the first nodes of the primary fruit- 
ing branches, not on the limbs or vegetative branches. In fact, it is 
not possible to produce an early crop of cotton on large, luxuriant 
plants. 

CONCLUSIONS 


The spacing experiments discussed in this report extend over a 
period of five years, from 1921 to 1925, inclusive, and include many 
repetitions. ‘The combined results show larger yields from the closer 
spacings and indicate that cotton plants generally are left in the fields 
at distances too far apart to obtain the best yields. ‘The five sum- 
mers during the progress of the experiments reported herein were dry 
to extremely dry, and it is recognized that under more humid condi- 
tions the behavior of the spacings might be somewhat different. 
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Close spacing reduces the size of the plant and allows a greater num- 
ber of stalks to be left in the row without injurious crowding. The 
fruiting branches on closely spaced plants are short, and the crop is 
produced on the first few nodes of the branches. Since the cotton 
plant fruits more rapidly vertically along the axis of the plant than 
horizontally along the fruiting branches, the setting of early bolls is 
promoted by leaving the plants close together. 

Percentage of lint and length of lint are apparently not affected by 
close spacing, but the size of the bolls 1s slightly reduced. 

The yields from the unthinned rows, where the plants averaged 
from 2 to 4 inches apart, and from the 6-inch spacings were usually 
greater than from the rows where the plants were spaced 12 inches 
apart. In a few cases the wider spacings gave a higher total yield, 
but the increase was significant in only one experiment. 

The yield of the 6-inch spacing is generally higher than that of the 
12-inch spacing. The 6-inch spacing tends to approximate the yield 
of the unthinned rows and is sometimes greater. This indicates that 


better yields are obtained on the black land when the plants are 


spaced less than 12 inches apart in the row. 

Several stalks to the hill produced more cotton than one stalk to 
the hill where the hills were more than 12 inches apart. 

Chopped rows compared with unthinned rows indicate that the 
yield is more likely to be reduced than increased by chopping. 

There appear to be chances for greater increase in yields from 
closely spaced plants where grown on light soils, than on heavy soils, 
as the experiments on fine sandy loam showed more outstanding dif- 
ferences in favor of the unthinned rows. 

Closely spaced plants produce few vegetative branches, so that the 
lanes between the rows are left open and exposed to direct sunlight 
during the summer. The heat of the sun in the open row lane rap- 
idly dries out the squares containing the boll-weevil larve and mate- 
rially reduces their number. By leaving the plants closely spaced 
in the rows, a practical and economical contribution toward weevil 
control is put into operation. 
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